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CHAPTER I. 
INTRODUCTION 
Over the past 125 years there have been many changes that have 
affected us from an agricultural standpoint. Without these changes 
we would not be able to grow and prosper as a nation agriculturally 
while helping other nations to do the same. Nevertheless, to be 
an unchanging nation has never been our life style and hopefully 
never will. 
However, what about the changes in education and more specifically 
agricultural mechanics education at the secondary level within voca­
tional agriculture programs? What will the agricultural mechanics 
curriculum be like by 1985 or possibly the year 2000? Will it meet 
the students needs or will it fail? In order to accurately make 
predictions of this nature much research will have to be done to set 
the stage for the future curriculum of agricultural mechanics. Two 
of the most important factors to research are: 
1. The type of programs which will exist. 
2. The specific needs of students entering these programs. 
An important question to answer is "Have we as professional 
educators really taken a close look at what is being taught in agri­
cultural mechanics today in relation to the technological advances 
that are being made regarding agriculture in general?" An excellent 
example of this would be the area of agricultural machinery and, more 
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specifically, the area of agricultural tractors where many changes have 
taken place in recent years. 
In a recent agricultural education magazine article Myers (17) 
made the following statement: 
Twenty-five years ago, when many of today's "top 
mechanics" were trained, most tractors and machinery 
were very simple. Tractors were primarily nothing 
more than a relatively simple engine and sliding 
gear transmission, with some tires and a few lights 
hung on them. ' Many of them had no hydraulic systems 
of any kind. Almost all tractors could be purchased 
for well under $10,000. 
Today's tractors and implements have become extremely 
complex. Most tractors have highly sophisticated 
diesel engines. Very complex compound transmissions 
are the order of the day. Almost all tractors have 
hydraulic systems that include rock-shafts with 
draft control, power steering, power brakes, hy­
draulic transmission controls and multiple remote 
cylinders. Cabs with air conditioning are now 
standard on some models. The tremendous size of 
many of today's tractors requires specialized 
tools, just so a man can work on them safely. 
The modern tractor represents a tremendous 
investment to the farmer. The cost of better 
than half of the tractors sold today is well over 
$10,000. One day of downtime, on a large tractor, 
can cost an operator thousands of dollars in lost 
production. Thus, a farmer cannot afford any more 
than the absolute minimum of downtime. 
Machinery has also increased tremendously in size, 
cost and complexity. The farmer cannot afford 
poor service and long downtimes on his machinery, 
any more than he can on his tractors. 
With the problems farmers, industry, and others face today in 
acquiring service on their tractors maybe another approach should be 
emphasized. This approach could be instruction regarding the proper 
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and recommended service for tractors and this in itself would help 
prevent costly breakdowns. 
In a recent interview, Gibb (Bill Gibb, International Harvester 
Company, Davenport, Iowa, personal interview, March 28, 1978), 
Regional Manager of Sales and Service for International Harvester, 
made the following comment: 
Farmers of today should not attempt to work on 
their tractors. They are far too complex for 
the average person to repair and even our dealers 
have trouble keeping up-to-date on service and 
repair procedures. 
Another comment in response to the question, "I-Jhat do you feel 
production-oriented vocational agriculture programs should be teaching 
today regarding the service and repair of agricultural tractors?" 
was as follows: 
Vocational agriculture instructors should only be 
teaching the very basic service and repair skills 
essential to a tractor's normal operation in their 
vocational agriculture programs. There is no 
possible way for teachers to be knowledgeable enough 
about today's agricultural tractors to be able to 
teach the theory that has to be known before the 
necessary repairs can be made. After all, the post-
secondary centers are the place for instruction of 
this nature to be carried out. 
In today's production-oriented vocational agriculture programs 
students will be going in many different directions in reference to 
occupational choice. There is simply no way that every student can 
be adequately trained for future occupations in a production-oriented 
vocational agriculture program. Nevertheless, they should be exposed 
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to the very minimum skills which will set the stage for them to enter 
an occupation or some other type of training. 
Statement of the Problem 
Agricultural mechanics of today should be an integral part of 
a production-oriented vocational agriculture program. Within the 
agricultural mechanics program there should be instruction offered 
regarding the service and repair of agricultural tractors. However, 
the question remains, "What skills should this instruction be 
centered around?" The problem for this study was to determine the 
minimum basic skills which should be taught in a production-oriented 
vocational agriculture program related to service and repair of 
agricultural tractors, the grade levels at which the skills should 
be taught, and the degree of competence students should possess in 
the various skills upon completion of the program as perceived by 
vocational agriculture teachers, agricultural machinery service 
representatives, and agricultural mechanics teacher educators. 
Basic Assumptions 
The assumptions of the study were as follows: 
1. It was assumed that the minimum basic skills related to the 
service and repair of agricultural tractors should be taught 
in a production-oriented vocational agriculture program. 
2. It was assumed that all groups involved in the study had an 
understanding of production vocational agriculture programs. 
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3. It was assumed that all the questions on the questionnaires 
were honestly answered by the respondents. 
Delimitations of the Study 
The following statements are the delimitations of the study. 
1. The study was confined to the States of: 
a. Michigan g. Iowa 
b. Indiana h. Missouri 
c. Ohio i. Kansas 
d. Illinois j. Nebraska 
e. Wisconsin k. South Dakota 
f. Minnesota 1. North Dakota. 
2. The study was confined to the following groups: 
a. Teacher educators in agricultural mechanics in the 
above named states. 
b. Service representatives for agricultural machinery 
companies at the regional level covering the states in 
the study. 
c. Vocational agricultural teachers in the previously named 
states. 
3. The study was limited to the skills regarding the service 
and repair of agricultural tractors. 
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Definitions 
The following terms are defined according to their use in this 
study. 
1. Production-oriented vocational agriculture program - a 
systematic program of instruction whose major objective is to meet 
the needs of students planning to enter the field of agriculture in 
which products are produced. Emphasis is placed on the development 
of the necessary knowledge, skills, and attitudes that individuals 
need in order to successfully enter and progress in on-farm production 
enterprises. 
2. Vocational agriculture - a systematic program of instruction 
for high school and adult students organized for the purpose of 
teaching knowledge and skills necessary for the production of food, 
fiber and other related services. 
3. Vocational agriculture instructor - an individual who is 
trained at the university level by agricultural education teacher 
educators to be a teacher of vocational agriculture at the secondary 
level. 
4. Agricultural mechanics - the development of the mechanical 
abilities of students in performing agriculture shop activities; in 
operating, maintaining, repairing, and adjusting agricultural machinery; 
in constructing and maintaining farm buildings; in installing and 
maintaining farm electrical systems; and in performing the mechanical 
activities in soil and water management programs (30, P. 375). 
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5. Agricultural mechanics teacher educator - an individual who 
trains vocational agriculture teachers at the secondary level in the 
area of agricultural mechanics in reference to methods, subject matter, 
administration, and evaluation. 
6. Agricultural machinery service representative - an individual 
working for a machinery company to provide assistance to local dealers 
when service or repair situations are encountered of a nature that 
cannot be handled by a dealer's staff. 
7. Competency - means sufficient for the necessaries of life; 
sufficiency without excess. Quality of being competent; or having 
ability. Answering to all requirements; adequate; capable and fit 
(30 , p. 168). 
8. Skill - understanding or judgment. Reason or grounds for 
doing, saying, etc. The ability to use one's knowledge effectively, 
or technical proficiency (30 , p. 793). 
9. Service - The occupation or status of a servant; as placed 
out at service. Performance of labor for the benefit of another, or 
at another's command. Duty done or required (30 , p. 773). 
10. Repair - To restore to a sound or good state after decay, 
injury, etc. To remedy, heal, or mend (30 , p. 717). 
Purpose of the Study 
The major purpose was to determine the minimum basic skills which 
should be taught in a production-oriented vocational agriculture pro­
gram pertaining to the service and repair of agricultural tractors. 
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the grade level at which the skills should be taught, and the degree 
of competency a student should possess regarding the skills upon 
completion of the program. The specific objectives were as follows: 
1. To describe the characteristics of the vocational 
agriculture teachers, agricultural mechanics teacher 
educators, and agricultural machinery service repre­
sentatives involved in the study. 
2. To determine whether differences exist among the 
competency ratings placed on the skills when 
respondents are categorized according to current 
job title. 
3. To determine whether current job title influences 
the selection of grade levels at which the skills 
should be taught. 
Hypotheses to be Tested 
1. There will be a significant association between selected 
background variables and current job title. 
2. There will be significant differences in the competency 
ratings placed on the skills regarding the service and 
repair of agricultural tractors when respondents are 
categorized on the basis of current job title. 
There will be a significant association between the 
grade levels selected at which the skills should be 
taught and current job title. 
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CHAPTER II. REVIEW OF LITERATURE 
The literature reviewed for this study was conducted with the 
assistance of computer programs which were processed through the 
Iowa State University Library. These programs were entitled: 
1. ERIC - Educational Resources Information Center. 
2. LARS - Library Automated Retrieval Service. 
The ERIC search provided a listing of studies and journal articles 
done in the related areas and are on microfiche. The LARS search 
provided a thorough listing of dissertation abstracts, agricultural 
pamphlets, etc. that could be obtained. 
In addition to the ERIC and LARS searches a thorough search was 
conducted through the library card catalog. As a result of the review 
efforts a tremendous amount of related matter was found. It was 
classed as: 
1. Related agricultural mechanics studies. 
2. Related agricultural competency based studies. 
3. Related agricultural curriculum guides. 
Related Agricultural Mechanics Studies 
In recent years there have been many research studies done in 
the area of agricultural mechanics. This has been a topic of interest 
to many and has focused on many areas such as instructional programs 
and facilities. 
11 
In researching the needs of Iowa farmers, Robinson (23) placed 
emphasis on the area of agricultural mechanics. His main purpose was 
to establish the competencies for 12 machines with the help of a panel 
made up of agricultural engineers. Two groups were used in the com­
parison that was made. They were: 
1. Farmers who graduated from high school from 1950 to 1954. 
2. Farmers who were considered to be outstanding farm machinery 
users. 
The groups were thought to be representative of farmers who were 
considered to be outstanding users of farm machinery from all 
of Iowa. Two hundred farmers were selected in each group. 
The farmers evaluated 47 competencies on a questionnaire on a 
one to 10 scale as to the amount needed or possessed by them and 
also answered some general information concerning their farm. Means 
were computed along with Spearman rank order coefficients of 
correlation. 
It was concluded that outstanding farmers were operating larger 
farms with a higher income and had more education. The competencies 
which were found to be needed were tractor overhaul, carburetor 
adjustment and overhaul, and adjustment of hydraulic systems. 
In 1969 Schneider (24) conducted a study for the purpose of 
improving the efficiency of agricultural mechanization education in 
developing countries on an international basis by determining the 
appropriate educational role of the agricultural machinery industry. 
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Individuals with international agricultural mechanization experience 
were used in the sample. 
Findings indicated that the agricultural machinery industry 
should focus educational efforts toward secondary, postsecondary, 
and university levels. Also, it was found that instructional aids 
should be provided in the area of engine-powered agricultural 
mechanization and assistance should be provided in the training of 
mechanics and government personnel working for the agricultural 
machinery industry. It was also felt by the respondents that many 
of the aids and programs used in the United States could be used 
internationally by changing the language. Workshops and seminars 
were perceived as being appropriate for agricultural mechanization 
teachers in developing countries and this could serve as a dissemina­
tion channel for instructional aids. 
A study was conducted by Lewis (15) in 1970 to determine whether 
the agricultural mechanics curriculums in Ohio were effective for 
preparing vocational agriculture students to perform agricultural 
mechanics activities in production-oriented agricultural occupations. 
An attempt was made to: (1) identify the units of agricultural 
mechanics which were taught by vocational agriculture instructors 
and the conditions under which they were taught, (2) determine agri­
cultural mechanics jobs performed by production agriculture students 
and when they were first performed, and (3) identify agricultural 
mechanics jobs performed on the farm associated with the person who 
performed them. Another area studied was the determining of 
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relationships that existed between the areas or jobs of agricultural 
mechanics which were taught, the operations or jobs performed by 
students, and those performed jobs associated with selected farmers. 
An analysis of the data revealed that the instruction offered 
and class activities performed were related to five areas of agri­
cultural mechanics. One of the areas was that of agricultural power 
and machinery. Other results of the study brought out the point that 
vocational agriculture teachers tended to provide related instruction 
to agricultural mechanics items and operations reported on farms by 
a greater number of students and farmers. Rankings of the agricul­
tural mechanics items by high school students and young and adult 
farmers who performed such jobs usually exhibited a high degree of 
positive association. 
It was concluded that agricultural mechanics instruction in Ohio 
vocational agricultural programs was appropriate for preparation of 
students planning to enter production-oriented agriculture occupations. 
In 1971 Wolff (31) conducted a study in Louisiana for the 
purpose of analyzing the agricultural mechanization experiences and 
education of vocational agriculture teachers in addition to how cer­
tain factors affected the development of the agricultural mechanics 
phase of the vocational agriculture program. Another purpose was to 
analyze the teacher's training and teaching regarding basic agricul­
tural mechanics activities in relation to the expressed needs of 
students in agricultural mechanics. 
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The findings of the study indicated that definite needs for 
experiences and training existed for the students in the area of 
agricultural mechanics including the area of agricultural power 
and machinery and soil and water management. 
In 1972 Juby (10) conducted a study in the state of Oklahoma 
to identify and compare selected factors which encouraged the opera­
tional procedures for a separate course in agricultural mechanics. 
Another purpose of the study was to compare the instructional content 
of agricultural mechanics as part of vocational agriculture to that 
of a separate course in agricultural mechanics. 
The population for the study was vocational agriculture departments 
in Oklahoma who in the last three years had offered a separate agri­
cultural mechanics course. Information from the sample was acquired 
through interviews. Also, a separate questionnaire was given to each 
instructor to determine the importance placed upon selected factors 
related to: 
1. Starting a separate course in agricultural mechanics. 
2. Carrying on a separate course in agricultural mechanics. 
3. Doing away with a separate course in agricultural mechanics. 
Data were also secured pertaining to the extent emphasis should be 
placed on selected factors associated with: 
1. Student selection. 
2. Method of carrying out procedures. 
3. Areas of instruction found in agricultural mechanics. 
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The findings brought ouif cwo specific reasons why there should 
be a separate course in agricultural mechanics. They were as follows. 
1. It would give the students an opportunity to develop skills 
not present in their other classes. 
2. It would utilize the agricultural mechanics facility more 
efficiently. 
The main reason that was brought out for not having a separate 
course in agricultural mechanics was the fact that it interfered with 
the operation of regular vocational agriculture classes. Other 
significant findings included: 
1. The main criterion for student selection was the willingness 
to work. 
2. The most emphasis was placed on encouraging students to join 
the FFA and making supervisory visits in respect to opera­
tional procedures. 
3. The most emphasis was placed on project construction, 
administration emphasis, and individualized instruction 
regarding areas of instruction. 
Juby concluded that little difference existed between continued 
and discontinued programs regarding emphasis placed upon instruction 
in agricultural mechanics in regular vocational agriculture programs 
and in separate courses of agricultural mechanics. 
In 1972 Breece (2) conducted a study to determine the content 
and emphasis in agricultural mechanics instruction provided by public 
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supported educational agencies in Iowa during the 1970-1971 school 
year. Also, content and emphasis of the instruction were analyzed. 
A stratified random sample of 75 secondary vocational agriculture 
programs and local cooperative extension service programs were used 
in the study along with the 12 postsecondary institutions having 
agricultural programs. 
The relationships of various independent variables to the mean 
hours of instruction provided by local vocational agriculture depart­
ments and local county extension programs were examined by using 
analysis of variance. 
It was revealed that vocational agriculture departments provided 
a mean of 268.9 hours of instruction regarding the area of agricultural 
mechanics. The mean total hours of instruction provided by the exten­
sion service for youth and adults was only 44 hours. The area of 
power and machinery accounted for 3.7 hours of the extension service 
program, while 68.9 hours of instruction in vocational agriculture 
was in the power and machinery area. 
Characteristics having a significant relationship to the mean 
hours of agricultural mechanics instruction were: 
1. Economic data. 
2. Years teaching experience. 
3. Quarter hours beyond B.S. degree. 
4. Semesters vocational agriculture completed by 
instructor. 
5. Total vocational agriculture enrollment. 
6. Young and adult class enrollment. 
7. Number of supervisory visits. 
8. Quarter hours of credits completed by the 
instructor in agricultural engineering 
(2, pp. 161-163). 
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Maintenance and repair of agricultural machinery took on a new 
image in Mississippi during 1973 according to Lee and Brown (14). 
This was the year when Operation PFI (Protecting Farmers' Investments) 
was launched into action. 
The program was concerned with proper machinery maintenance due 
to the increasing cost of agricultural machinery. It was administered 
by agricultural education personnel in the Division of Vocational and 
Technical Education at the Mississippi State Department of Education. 
The major comments of the program were outlined as follows: 
1. The promotion of proper maintenance and repair 
of farm equipment through various news media 
was a significant effort to develop public 
awareness. 
2. The expansion of instruction in vocational 
agricultural programs regarding the repair 
of farm machinery was a major part of Operation 
PFI. 
3. The identification of educational activities 
completed by local agricultural education 
programs was undertaken. 
4. A program for recognizing teachers who made 
outstanding contributions in the area of farm 
equipment preventive maintenance and repair. 
5. The selection of a Farm Machinery Queen was 
used to stimulate interest in agricultural 
mechanics education (14,pp. 221-222). 
A key result from Operation PFI was agricultural mechanics 
instruction in the area of power and machinery did receive a big boost 
at least from the recommended instructional program. 
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Related Agricultural Competency-Based Studies 
Many studies have been conducted in recent years centered around 
competency-based education. Most of these have been designed to 
determine needs, possessed abilities, and understandings of subject 
matter. 
In a 1967 study Kordick (13) attempted to: (1) determine the 
farm machinery program planning competencies needed by farmers, 
(2) determine the competencies in farm machinery program planning 
possessed by a selected group of farmers, (3) determine what compe­
tencies should be taught by vocational agriculture instructors 
regarding farm machinery program planning, and (4) determine the 
relationship of certain factors to the degree of competence that was 
needed and possessed by farmers. 
A panel of experts consisting of agricultural engineers, farmers, 
agronomists, and economists developed a list of 51 competencies 
thought to be needed by farmers in the area of agricultural machinery 
program planning. The competencies were then placed in questionnaire 
form and 301 random sample farmers and 180 select farmers in south­
western Iowa were selected for the study. Those in the sample were 
asked to evaluate the degree of competence needed in the area of 
agricultural machinery program planning and the degree possessed using 
a zero to four scale. 
One hundred select farmers and 66 random sample farmers responded 
to the questionnaire. Of the competencies selected 51 dealt with 
understanding while 36 were related to abilities. The selections of 
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the respondents revealed there was a lower degree of possessed compe­
tency than was adequate for agricultural machinery program planning. 
It was suggested by Kordick that the factors having implications for 
necessary agricultural machinery program planning were: 
1. All of the competencies studied were rated as 2.0 or higher 
indicating they were important. 
2. Wide differences between needed and possessed scores 
regarding the competencies indicated the need for 
additional education. 
3. Years of farming experience and age were negatively corre­
lated with most of the selected variables, indicating older 
farmers should be involved in educational programs. 
4. A high investment in agricultural mechanization indicated 
that the value of adult classes in farm machinery program 
planning should be emphasized. 
A key finding of the study was that more vocational agricultural 
instruction was needed in the nine-county area in agricultural 
machinery. 
A study was conducted by Stull (27) to determine competencies 
that were needed by vocational agriculture students in the area of 
agricultural mechanics who wished to become employed in some phase 
of agricultural mechanics. Forty-one members of a farm and equipment 
association received a questionnaire to collect the needed data. 
Findings of the study revealed the following: 
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1. The agricultural machinery industry offered unlimited 
opportunities for those with interest and initiative 
to learn and work. 
2. Agricultural machinery dealers want employees with 
previous experience and training in agricultural 
mechanics. 
3. Technical training for postsecondary students is needed. 
4. Dealers will work with high schools in furnishing SOE 
stations for the training of students. 
5. Programs of instruction should be based on competencies 
needed in the field of agricultural mechanics. 
In September of 1970 Webb and Knots (28) conducted a study to 
determine the agricultural mechanical skills needed by farmers in 
Texas. The sample consisted of 50 young farmers who were considered 
to be outstanding during the years between 1964 and 1969. A 92 
percent return was achieved on the questionnaire. Objectives of the 
s tudy were : 
1. To determine the level of importance of 
selected mechanical skills needed by 
successful farmers. 
2. To determine the relationship of selected 
variables with the level of importance 
assigned to selected mechanical skills needed 
by farmers. 
3. To formulate recommendations for establishing 
priorities for the selection of skills that 
should be taught in the agricultural mechanics 
area of courses in vocational agriculture (p. 1). 
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The findings revealed many interesting facts- One of most 
interest to the author was a list of skills that came out of the study 
that a student should be able to perform upon completion of the pro­
gram in the area of farm power and machinery. The list included: 
1. Be able to operate the farm tractor and 
equipment safely. 
2. Be able to service machinery and equipment 
according to operator's service manual. 
3. Be able to determine cause of trouble of 
machinery and equipment. 
4. Be able to select the size and type of 
machinery and equipment appropriate for 
farming operations. 
5. Be able to adjust farm implements under 
field conditions. 
6. Be able to keep records of maintenance 
and repair on machinery and equipment. 
7. Be able to prepare machinery and equipment 
for storage. 
8. Be able to assemble farm implements. 
9. Be able to perform electrical wiring jobs 
on farm machinery and implements. 
10. Be able to overhaul farm engines (28, p. 3). 
In 1970 Brooker (4) carried out a study with two purposes; 
(1) to structure a curriculum that would be most beneficial to 
the agricultural machinery technicians and (2) to create a desirable 
content for specific agricultural machinery courses. 
A questionnaire containing two parts consisting of a list of 
pertinent college courses and modern agricultural machines was developed. 
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A five-point rating scale was then assigned to the variables and 45 
industrial consultants from the agricultural machinery industry 
evaluated them. The chi square analysis resulted in determining the 
following conclusions: 
1. There was considerable agreement on the selection of 
college courses for the curriculum to train agricultural 
machinery technicians. 
2. There was considerable agreement concerning the value 
of the various agricultural machines in agricultural 
machinery courses. 
As a result of the information revealed in the study, the following 
recommendations were made: 
1. Courses in the automotive technology area are of 
considerable value with few exceptions. 
2. Courses in business organization and management 
were of greater value than the operational or 
skill type business courses. 
3. General college mathematics would be the most 
valuable course in the mathematics area. 
4. Soil science and physics received the highest 
ratings in the natural science area. 
5. Courses in economics, banking, and problems of 
labor are the most valuable in the social science 
area. 
6. Related technical courses in such areas as 
hydraulics, machine tools, welding, industrial 
safety, electricity, sheet metal, pneumatics, 
and drafting should prove very valuable to Agri­
cultural Machinery Technicians (4, p. 0974). 
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The recommendations listed below concerning content of 
agricultural machinery courses are feasible on the basis of data col­
lected in the study. 
If the institution has a strong automotive and 
diesel program and related areas to build on, 
the addition of the following three courses 
should meet the needs of most students and equip 
them for successful entry into this field 
according to Brooker (p. 0974). 
1. A course in planting, tillage, and chemical 
application equipment which covers the 
following machines: Moldboard, disk, rotary, 
and chisel plows, disk and spring tooth 
harrows, sub-surface tillage tools, cotton, 
corn, sorghum, pea, and peanut planters, 
grain and multiple-use drills, and hydraulic, 
hydro-pneumatic, and blower sprayers. 
2. A course in harvesting equipment which covers 
the following machines: Combines, cotton har­
vesters, hay conditioners, pickup balers, corn 
harvesters, field choppers, windrowers, mowing 
machines, side delivery rakes, forage blowers 
and grain conveying equipment. 
3. A course in farm power and irrigation equipment 
which covers the following machines: Wheel type 
and four-wheel drive type tractors, gasoline and 
diesel engines, and irrigation pumps, power units, 
and sprinkler systems (p. 0974). 
A study in 1972 conducted by Weber (29) in Louisiana revealed 
many agricultural mechanization competencies needed by selected 
Louisiana farmers. The main purpose of the study was to identify 
specific skills in the area of agricultural mechanization which were 
felt to be of an important nature to a farming program by selected 
Louisiana farmers. The information that was assembled was to be used 
as a guide to formulate an adult education program within vocational 
agriculture programs. 
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Of the skills identified the following mean values for each were 
revealed: 
1. Agricultural power units, tractors, 
and related field machines 4.02 
2. Agricultural electricity 3.48 
3. Agricultural construction and 
maintenance 3.45 
4. Agricultural structures and 
environment 3.40 
5. Processing, handling and storage 
of farm materials 3.28 
6. Soil and water management 2.96 
( 2 9 ,  p .  1 3 7 ) .  
All skills were then placed in three group levels according to 
their mean value. The skills which had a mean of 3.50 and higher 
were placed in Level 1. All skills which had a mean of 3.00 to 3.49 
were placed in Level 2, while skills with a mean of 2.99 and below 
were placed in Level 3. It was concluded that agricultural power 
units, tractors and related field machines were placed in the highest 
level, thus indicating that Louisiana farmers felt these were the 
most important areas in which agricultural mechanization competencies 
were needed. 
In 1974 Shipley and Hemp (26) conducted a study centered around 
horticultural occupations. Objectives of the study were: 
1. To determine what agricultural mechanics 
knowledge and skills were needed for entry-
level employment in nursery management, 
greenhouse management, turf management, 
and landscape management occupational areas. 
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2. To determine what agricultural mechanics 
knowledges and skills which were common to 
the four occupational areas: nursery 
management, greenhouse management, turf 
management and landscape management. 
3. To determine the appropriate grade level 
at which specific agricultural mechanics 
knowledges and skills needed for entry-
level horticultural employment should be 
taught (p. 44). 
Findings of the study were broken into three parts. They were: 
1. Those agricultural mechanics knowledges and 
skills that rated 'essential' for entry-level 
employment with mean scores that ranged from 
3.01 - 4.00. 
2. Those agricultural mechanics knowledges and 
skills that were felt to be common to all 
four occupational areas at the 3.01 - 4.00 
level. 
3. The recommended level for teaching the various 
agricultural mechanics knowledges and skills 
(p. 44). 
Important findings brought out that skills regarding power 
and machinery were found to be essential in three of the four occupa­
tional groupings; also, there were 15 agricultural mechanical skills 
that were found to be common to the four occupational areas. They 
were: 
1. Understanding of hand tools—identification, 
use and care. 
2. Understanding of safety practices when using 
hand tools. 
3. Understanding of sprayer operation (adjust­
ment, speed of travel, techniques). 
4. Understanding of power and machinery safety 
practices. 
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5. Understanding of use and care of tillage 
and seedbed refining equipment (harrows, 
shredders, pulverizers, plows, and disks). 
5. Understanding of use and care of fertilizer 
applicators (spreaders, fertilizer drill). 
7. Understandihg of use and care of planting 
and seeding equipment (row planters, 
broadcaster, drills). 
8. Understanding of use and care of weed, 
insect and disease control equipment 
(cultivators, tillers, hose sprayers, 
dusters). 
9. Understanding of use and care of cutting 
and digging equipment (mowers, sod cutter, 
chain saws, ball and burlap machines). 
10. Ability to perform maintenance on an engine 
(lubricate, change oil, clean filter). 
11. Ability to operate and maintain weed, insect, 
and disease control equipment (cultivators, 
sprayers, dusters). 
12. Ability to operate and maintain cutting and 
digging equipment (mower, sod cutter, chain 
saw, ball and burlap machine). 
13. Ability to operate and maintain fertilizer 
applicators (spreaders, drill). 
14. Ability to operate and maintain tillage 
equipment (plow, disk, harrow). 
15. Understanding of soil and water management 
equipment safety (p. 45). 
The findings also produced evidence that the grade levels for 
teaching agricultural mechanical skills were grades 7-12, metal work; 
grades 9-12, electricity; grades 9-12, power and machinery; grades 9-14, 
soil and water management; and grades 9-14, buildings and structures. 
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During 1977 Carpenter and Iverson (6) released information on 
tractor mechanics regarding an individualized competency-based voca­
tional agricultural program. The program was attempting to determine 
an answer to the question: "How can I effectively teach agricultural 
mechanics to students who vary widely in talent and experience?" The 
answer found was competency-based individualized instructional programs. 
A program of this nature was developed in Kentucky for the occupation 
of "Tractor Mechanic". Given below is a listing which contains recom­
mended units of instruction within the Kentucky "Tractor Mechanic" 
program. They are: 
1. Preparing a tractor for repair. 
2. Servicing the storage battery. 
3. Servicing the electrical charging circuit. 
4. Servicing the ignition system. 
5. Servicing the electrical starting system. 
6. Servicing the carburetor system. 
7. Servicing the diesel fuel system. 
8. Servicing the cooling system. 
9. Servicing the hydraulic system. 
10. Servicing power drives. 
11. Servicing tractor clutches. 
12. Servicing the power train. 
13. Servicing differential. 
14. Servicing the final drive. 
15. Servicing the tractor running gear. 
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16. Servicing valves. 
17. Overhauling the tractor engine. 
18. Servicing the lubrication system. 
19. Painting the tractor (6, p. 202). 
It was concluded that the instructional program had the potential 
for better serving students, teachers, and industry. 
Related Agricultural Curriculum Guides 
A tremendous number of curriculum guides have been developed in 
recent years. Most appear to contain the same basic components but 
differ in suggested areas of instruction. All of the curriculum 
guides reviewed for this study contained the following: 
1. Unit concepts. 
2. Student performance objectives. 
3. Suggested areas of instruction. 
4. Examples of student activities. 
5. Examples of evaluation processes. 
6. References. 
7. Instructional materials. 
8. Equipment needed. 
However, they did vary considerably in suggested topics of instruction. 
In 1973 the Iowa Department of Public Instruction and the Department 
of Agricultural Education at Iowa State University (9) developed a 
curriculum guide for Agribusiness and Natural Resource Education. 
Agricultural mechanics was one of 10 guides developed for use by 
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vocational technical agribusiness instructors in planning to meet the 
instructional needs of students. 
There were nine committees involved in the development of the 
guides consisting of high school instructors and other qualified 
individuals. One of the committees was responsible for the development 
of the agricultural mechanics curriculum guide which contained informa­
tion pertaining to agricultural power and machinery operation and 
maintenance. The guide listed problem areas, competencies which 
students should be able to do, and suggested learning activities which 
could accompany the instruction. The information which follows is a 
list of the problem areas and competencies pertaining to the service 
and repair of agricultural tractors found in the guide. 
Problem Areas: 
A. Cooling systems 
B. Fuel 
C. Ignition 
D. Lubrication 
E. Transmission of power 
Competencies : 
A. Cooling systems 
Competencies - students will be able to: 
1. Describe the importance of the cooling system. 
2. Identify the processes involved in a liquid 
cooling system. 
3. Locate the parts of the cooling system and 
describe their functions. 
4. Measure the thermal protection level of the 
antifreeze. 
B. Fuel 
Competencies - students will be able to: 
1. Identify kind of engine on the basis of their 
fuel use. 
2. Diagram the complete fuel system of a tractor 
or power unit. 
3. Identify the parts of a carburetor or injection 
system. 
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4. Explain the functions of the carburetor and 
injection system parts. 
5. Explain the characteristics of fuels. 
6. Correctly maintain the fuel system. 
C. Ignition 
Competencies - students will be able to: 
1. Identify the parts of a battery-powered 
ignition system and a magneto ignition 
system. 
2. Describe the principles of ignition. 
3. Distinguish between the ignition system of 
gas and diesel engines. 
4. Perform ignition trouble shooting procedures. 
5. Demonstrate the importance of corrent engine 
timing. 
6. Describe the function of the battery and of 
the importance of correct battery maintenance. 
7. Apply learned principles on the home farm. 
D. Lubrication 
Competencies - students will be able to: 
1. Explain the importance of proper lubrication. 
2. Identify lubrication interval for each of the 
lubrication points. 
3. Distinguish the different types of lubrication 
and filters. 
4. Locate and identify points of lubrication. 
5. Evaluate the grades of oil and grease. 
6. Store lubricants properly. 
7. Lubricate home farm machines according to a 
lubrication and maintenance chart. 
E. Transmission of power 
Competencies - students will be able to: 
1. Check and adjust clearance in the clutch linkage. 
2. Identify various types of transmissions. 
3. Identify PTO drive systems. 
4. Differentiate between types of hydraulic 
systems. 
5. Identify the type of power steering mechanisms. 
6. Determine wheel RPM ratio in comparison to 
engine RPM. 
7. Identify the type of brake system on a tractor. 
8. Compare differences in tractor tires. 
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F. Tractor and machinery operation 
Competencies - students will be able to: 
1. Provide daily maintenance and safety checks. 
2. Start and stop tractors and machines correctly. 
3. Read the instrument panel. 
4. Use tractor and machinery controls correctly. 
5. Practice tractor safety on the farm and road. 
6. Use correctly the hitch, the PTO and hydraulic 
equipment. 
7. Observe operating caution labels on all 
machinery. 
8. Explain consequences of violating safe 
operating rules (9, pp. 17-28). 
In 1974 Grant and others (8) developed a horticulture mechanics 
course outline in Pennsylvania which provided 17 outlines of instruc­
tional units in mechanics. These were intended to be incorporated into 
the existing program of study regarding ornamental horticulture at 
the secondary or postsecondary level. The units of instruction included 
with the outlines involved safety, simple mechanical skills, and the 
operation and maintenance of equipment. One section was agricultural 
tractors and nursery related implements. The following outline was 
suggested to be used: 
Agricultural Tractors and Nursery Related Implements 
A. Types - small and large tractors and bulldozers 
B. Use of tractors 
C. Safety 
D. Principles of operation - Identifying parts of 
tractors and engines, starting carburetor and 
diesel types, and making adjustments during 
warm-up. Hitching to tractor-operated equipment, 
attaching to drawbar, hitching rear mounted equip­
ment, connecting the power take-off, connecting 
the hydraulic cylinder, hitching to belt-driven 
equipment. Controlling tractor movement, type of 
tractor transmission, starting a tractor, operating 
a moving tractor, stopping a tractor. Operating a 
tractor under field conditions, adjustments before 
field work, matching gear selection with engine 
speed and load, handling overloads when stopping 
tractor, tire slippage, pulling out of a mud hole 
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or ditch. Doing routine operation jobs, 
mounting and dismounting, low tire pressure, 
checking temperature, oil pressure, and ammeter 
gauges. Operating tractor under highway conditions, 
providing safety warning devices, speed, right-of-way, 
slowing or stopping at road speeds, and towing a 
farm tractor. Operating under field conditions. 
E. Maintenance - l-Then providing the regular 10 hour 
service, check these: air cleaner, crankcase oil 
level, cooling system, grease job, removing impuri­
ties from diesel fuel, safety checking of clothing, 
and miscellaneous items. Refueling with liquid 
fuels and LP gas (S, p. 9). 
In 1974 Reeder (21) at the Oklahoma State Department of Vocational 
and Technical Education Curriculum and Instructional Materials Center 
at Stillwater developed a curriculum guide for Vocational Agriculture 
4. The guide contained 27 colorcoded units of instruction organized 
into four sections- They were: 
1. Leadership and careers. 
2. Farm business and management. 
3. Plant and soil science. 
4. Agricultural mechanics. 
The units were designed so that 60 percent of the instructor's 
time was accounted for and 40 percent was left for the instructor to 
use in reference to the needs of the local community. 
In reference to this study the unit of agricultural mechanics 
and, more specifically, the area of agricultural tractors was of most 
interest. The following were suggestions the guide offered as teach­
ing areas : 
1. Servicing the air intake system. 
2. Servicing wheel bearings. 
3. Servicing the battery. 
4. Servicing the lubrication system. 
5. Servicing the fuel system. 
6. Servicing the ignition system. 
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7. Servicing the cooling system. 
8. Spray painting (21, pp. 1-3). 
In 1975 the Louisiana State Department of Education (5) developed 
a "Career-Oriented Curriculum Guide for Vocational Agriculture/Agri­
business." The guide consisted of three courses of study in vocational 
agriculture at three different levels. They were farmer training, 
off-farm agriculture and pre-college preparation for Professional 
Careers in Agriculture. Programs of study in Agriculture I and II 
emphasized agricultural sciences, farming exploratory work, leadership 
and off-farm agricultural careers. Units of study included goals, 
performance objectives, references, instructional materials and sug­
gested activities. The course of study for Agriculture III and IV 
offered more advanced and specialized training. 
The major topics included were: 
1. Agricultural machinery sales and service. 
2. Agricultural supplies and equipment. 
3. Livestock and poultry. 
4. Crops. 
5. Forestry. 
6. Soil conservation. 
7. Ornamental horticulture. 
8. Wildlife and recreation. 
9. Farm services. 
10. Agricultural services. 
These major topics were further subdivided (5, p. 2). 
In the topic areas, the one most related to this study was that 
of agricultural machinery sales and service. The following were listed 
as possibilities to teach in this area: 
1. The principles of operation of a gasoline 
engine. 
2. The major components of a gasoline engine. 
3. The gasoline engine electrical system. 
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4. The operation of the air, fuel and exhaust 
systems. 
5. The purpose and function of the cooling 
system. 
6. The principles of operation of a diesel 
engine. 
7. The major components of a diesel engine 
and their function. 
8. The operation and function of the fuel 
system. 
9. The purpose and function of the cooling 
system. 
10. The operation and functions of the air 
intake and exhaust systems. 
11. The adjustment of valves. 
12. The adjustment of the ignition system. 
13. The adjustment of the air, fuel and 
exhaust systems. 
14. The adjustment of the brakes, clutch and 
steering mechanism. 
15. The maintaining of the cooling system. 
16. The servicing of all systems. 
17. The construction of the major components 
of farm tractors (5, p. 38-46). 
Rich and Wood (22) developed an agricultural production program 
planning guide in Illinois during 1975 to assist teachers in enriching 
existing programs and to establish a basis for expansion of course 
offerings. This expansion included additional materials for the 
instructional areas of animal science, plant science, agricultural 
mechanics and farm business equipment. 
However, one area was related to this study. The guide outlined 
the following as possibilities to be taught in the power area: 
1. The gapping of a spark plug. 
2. The replacing of a battery. 
3. The checking of a fuel system. 
4. The checking of an ignition system. 
5. The checking of the air intake system. 
6. The checking of compression. 
7. The checking of a carburetor. 
8. The draining of oil from an engine. 
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9. The selection of lubricants to place 
in an engine. 
10. The refilling of oil to the correct level. 
11. The removal and replacement of an engine 
oil filter, 
12. The safe operation of a power unit. 
13. The care of tires. 
14. The care of a battery (p. 85-86). 
In June of 1975 Bristol (3) completed a curriculum guide in 
Illinois centered around agricultural mechanics. The guide was pro­
vided for the purpose of assisting instructors in enriching their 
programs and also to provide a basis for expansion. Additional mate­
rials for the cluster areas of agricultural power and machinery, struc­
tural and conveniences, mechanics skills, electrification, construction' 
and maintenance, and soil and water were provided. An area of relevance 
to this study was that of agricultural power and machinery. 
The guide suggested the following for teaching in the agricultural 
tractor area: 
1. Tractor selection 
a. Type 
b. Make and model 
c. Convenience features 
d. Nebraska tractor test results 
e. Owner experience in the community. 
f. Dealer services available 
g. American Society of Agricultural 
Engineers Standards. 
2. Tractor operation 
a. Importance of tractor safety 
b. Pre-operating procedures 
c. Pre-operation adjustments to meet 
operating needs 
d. Starting and stopping the tractor engine 
e. Controlling movement 
f. Hitching to tractor-operated equipment 
g. Operating under field conditions 
h. Operating under highway conditions 
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i. Unhitching equipment and stopping the 
tractor engine 
j. Refueling, fuel storage and handling 
k. Testing procedures 
3. Tractor engines: 
a. Overview of operation 
b. Basic engine 
c. Gasoline fuel system 
d. LP - gas fuel system 
e. Diesel fuel system 
f. Intake and exhaust systems 
g. Lubrication system 
h. Cooling system 
i. Governing system 
j. Electrical system. 
4. Power train: 
a. Overview of operation 
b. Clutch 
c. Mechanical transmission 
d. Hydraulic assist transmission 
e. Hydrostatic drive 
f. Torque converter 
g- Differential 
h. Final drive 
i. Power take-off 
j • Special drive. 
5. Braking system: 
a. Overview of operation 
b. Types 
c. Maintenance. 
6. Steering system: 
a. Overview of operation 
b. Types 
c. Maintenance. 
7. Wheels and tires: 
a. Construction 
b. Types of tires 
c. Ply ratings, tire grades, tire sizes 
d. Replacement 
e. Storage 
f. Inflation 
g- Tire damage 
h. Demounting and mounting 
i. Reduction of slippage 
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j. Maintenance 
k. Safety factors 
8. Hydraulics: 
a. Overview of operation and uses 
b. Hydraulic pumps 
c. Valves 
d. Cylinders 
e. Motors 
f. Accumulators 
g. Filters 
h. Reservoirs, oil coolers, hoses, pipes, 
tubes, couplers 
i. Seals 
j. Fluids 
k. General maintenance. 
9. Definition of terms and related items 
10. Safety precautions not previously covered 
11. Testing and analysis of tractors 
a. Intake system and exhaust system 
b. Engine compression and cylinder leakage 
c. Engine oil pressure 
d. Cooling system 
e. Battery 
f. Spark plugs 
g. Ignition system 
h. Hydraulic system 
i. Tires 
j. Others (3, p. 51-58). 
In summary, this review of literature revealed that much research 
has been done in the area of agricultural mechanics. This research has 
been primarily centered around what the curriculum should consist of 
and competencies that various groups should possess in the area of 
agricultural mechanics. Also, the literature review established that 
there are many curriculum guides available to vocational agriculture 
instructors to offer suggestions as to what to teach in the area of 
agricultural mechanics. However, little or no research has been con­
ducted to determine the minimum basic skills which should be taught in 
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a production-oriented vocational agriculture program pertaining to the 
area of service and repair of agricultural tractors. 
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CHAPTER III, 
DESIGN AND METHODOLOGY 
The purpose of this study was to determine the minimum basic 
skills which should be taught in a production-oriented vocational 
agriculture program concerning the service and repair of agricultural 
tractors, the degree of competence a student should possess upon 
completion of the program regarding the skills, and the grade level 
at which the skills should be taught. 
The information in this chapter describes instrument development, 
sample selection, area selection and number involved in the study, 
collection of data, treatment of data, and the research design of 
the study. 
Instrumentation 
The study required the development of three data collection 
instruments. They were: 
1. A questionnaire for vocational agriculture teachers in 
the central region (Appendix A). 
2. A questionnaire for agricultural mechanics teacher educators 
in the central region (Appendix A). 
3. A questionnaire for the agricultural machinery service 
representatives in the central region employed by Ford, 
International Harvester, Massey Ferguson and John Deere 
(Appendix A). 
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In order to effectively design the questionnaires, the development 
was divided into four phases. 
Phase 2 
The first phase was the development of an initial questionnaire 
consisting of all the skills that could be developed dealing with the 
service and repair of agricultural tractors. A total of 165 skills 
were developed with the help of I & T shop manuals. Also on the 
questionnaire there were 15 open-ended demographic type questions. 
Six individuals were selected to serve on a panel of judges for 
the purpose of eliminating the obvious skills which should not be 
taught in a production-oriented vocational agriculture program per­
taining to the service and repair of agricultural tractors. 
These individuals were: 
Dr. W. Forest Bear 
Agricultural Engineering Dept. 
University of Minnesota 
St. Paul, MN 
Dr. Marshall Finner 
Agricultural Engineering Dept. 
University of Wisconsin-Madison 
Madison, WI 
Dr. George Brown 
Agricultural Engineering Dept. 
Michigan State University 
East Lansing, MI 
Dr. Thomas A. Hoerner 
Agricultural Engineering Dept. 
Iowa State University 
Ames, IA 
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Dr. Marion L. Kimmons 
Department of Agricultural Engineering 
South Dakota State University 
Brookings, SD 
Mr. Paul Stevenson 
Agricultural Engineering Dept. 
Kansas State University 
Manhattan, KS 
All of the individuals serving on the panel were qualified on the 
basis of: 
1. All panel members held at least the masters degree with four 
holding the doctorate. 
2. All were employed by agricultural engineering departments 
at the university level. 
3. All were associated with vocational agriculture departments 
in their respected states. 
4. All were involved in the training of vocational agriculture 
teachers in their respected states, 
5. All have been involved in instruction at the university 
, level pertaining to the service and repair of agricultural 
tractors. 
6. All spent at least 25 percent of their time in actual teaching. 
7. All were enrolled in vocational agriculture while in high 
school for a minimum of two years. 
8. All panel members with the exception of one had at least two 
and one-half years of vocational agriculture teaching exper­
ience at the secondary level. 
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9. All were involved in instruction dealing with the service 
and repair of agricultural tractors. 
10. All had experience in the area of trouble shooting agricul­
tural tractors with most having experience in the area of 
complete overhaul and reconditioning. 
Skills were selected from the list depending upon the extent of 
agreement among the judges. If four of the six judges (66 percent) 
agreed that a specific skill should be taught, it was placed on the 
final questionnaire. After the analyzation of the questionnaires 
was completed, a total of 51 skills were left to be placed on the 
final questionnaires to be used in the collection of data from the 
populations involved. A copy of the questionnaire is shoim in 
Appendix A . 
Phase II 
The second phase was the development of the questionnaires to 
be used in the study. All 51 items selected by the panel of judges 
were placed on the questionnaire accompanied by a scale of 1 to 9. 
This scale is known as an interval scale and according to Seltiz, 
Jahoda, Deutsch and Cook (25); 
Not only are the positions in an interval 
scale arranged in terms of greater, equal, 
or less; the units, or intervals, of measure­
ment are equal. In other words, the distance 
between the positions labeled 1 and 2 on the 
scale is equal to the distance between posi­
tions 2 and 3, etc. The basic empirical opera­
tion for the establishment of such a scale is 
a procedure for determining that intervals 
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are equal. The Farenheit and Centigrade ther­
mometers are examples of interval scales; the 
units represent equal amounts of change in the 
volume of a column of mercury under a certain 
pressure. 
If one has reason to believe that the units of 
his scale are equal, then he is justified in 
making use of mathematical relationships among 
numbers which correspond to this fact. For 
example, he may assert that an individual whose 
score shifts from 5 to 7. He may appropriately 
compute means, standard deviations, and product-
moment correlations; in fact, almost all the 
usual statistical methods are applicable to an 
interval scale (p. 193-194). 
Also accompanying the interval scale on the questionnaire was a 
nominal scale which was made up of the grade levels 9th, 10th, 11th 
and 12th. According to Seltiz, Jahoda, Deutsch and Cook (25): 
One of the dictionary definitions of nominal is 
"of, pertaining to, or consisting in a name or 
names." A nominal scale is one that consists of 
two or more named categories, into which objects 
or individuals or responses are classified. The 
basic requirement for a nominal scale is that one 
be able to distinguish two or more categories 
relevant to the attribute being considered and 
specify criteria for placing individuals, etc., 
in one or another category. The only specified 
relationship between the categories is that they 
are different from each other; there is no implica­
tion that the represent "more" or "less" of the 
characteristic being measured. The empirical 
operation is the decision that a given object, 
individual, or response belongs in a given cate­
gory or that it does not; in other words, it is 
the determination of equivalence or nonequivalence, 
with respect to the attribute in question, between 
the given object and other objects placed in a given 
category. Classification of individuals according 
to nationality, for example, constitutes a nominal 
scale. 
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For convenience, numbers may be used to identify 
the categories in such a scale, but they are used 
only in the way that letters or words would be; 
there is no empirical relation among the numbered 
categories that corresponds to the mathematical 
relation between the numbers assigned. Therefore, 
statistical techniques that make use of mathematical 
relations among numbers (such as the computation of 
means or correlation coefficients, for example) are 
inappropriate; one may use only such statistics as 
are appropriate to counting; for example, the number 
of cases, the mode, the coefficient of contigency, 
and the chi square. Thus, in a study of the rela­
tionship between personality and nationality, one 
might establish some criterion or criteria on the 
basis of which he would categorize people according 
to personality types, and would then determine 
whether a given personality type tends to be asso­
ciated with a given nationality more frequently 
than the other types by counting the number of cases 
of each personality type which fall into each 
nationality grouping. 
In addition to the skills there was a section dealing with general 
information placed on the front of each questionnaire with respect to 
the individual group to receive the questionnaire. The questionnaire 
was designed so that the respondents could simply check or circle a 
response for convenience purposes. 
Once the questionnaires were revised and edited, a total of 63 
questions appeared on the questionnaire sent to the agricultural 
mechanics teacher educators, 65 on the questionnaire sent to agricul­
tural machinery service representatives, and 68 on the one sent to the 
vocational agriculture teachers. 
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Phase III 
Phase three of the questionnaire development was concerned with 
pilot-testing the instrument. In order to do this, the following 
groups were mailed a copy of the instrument: 
1. Ten Mississippi vocational agriculture teachers. 
2. Four regional agricultural machinery service representatives. 
3. One agricultural mechanics teacher educator. 
Once completed, the director of the study was notified by phone as to 
what changes should be made. The instrument was then revised upon 
the basis of any suggestions made by the respected groups. 
Phase IV 
The final phase of the instrument development was the extensive 
review and editing which took place to determine if the instruments 
were developed in a consummate manner. At this point the questionnaires 
were altered so that they might be folded, stapled, and mailed by the 
respondent for convenience purposes. The finalized instruments utilized 
in the data collection were then printed and reproduced. Copies of 
the instrument are shown in Appendix A. 
Sample Selection 
The participants in this study consisted of a sample of instructors 
of production-oriented vocational agriculture programs, a total popula­
tion of agricultural machinery service representatives, and a 
total population of agricultural mechanics teacher educators in the 
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central region of the United States. The random sample method of 
selection was used in securing the respondents of the study from the 
production-oriented vocational agriculture programs. According to 
Borg and Gall (1), 
In simple random sampling, all individuals 
in the defined population have equal and 
independent chances of being selected as 
a member of the sample. 
This procedure was conducted in the following manner: 
1. A list of vocational agriculture teachers was obtained from 
each state within the central region of the United States. 
A number was then assigned from 1 to 2870 to each production-
oriented vocational agriculture teacher. 
2. A table of random numbers was then secured from the text, 
Statistics in Research by Ostle and Mensing (19) and used 
in the selection of 287 teachers to be involved in the 
study or 10 percent of the total population. 
3. The sample was then mailed questionnaires to be completed 
and returned to the investigator. 
As mentioned earlier, a total population of agricultural machinery 
service representatives within the central region was used in the study. 
The names and addresses of the agricultural machinery service represen­
tatives were acquired from Ford, Massey Ferguson, and International 
Harvester. John Deere asked that they might be able to send the question­
naires out themselves in order to avoid a release of names and addresses. 
A copy of the letter sent to each company seeking a list of names and 
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addresses for the population is found in Appendix B. A total popula­
tion of 151 individuals was used due to the small size. The popula­
tion was then mailed questionnaires to be completed and returned to 
the investigator. 
As previously mentioned, a total population of agricultural 
mechanics teacher educators within the central region was used. 
This population contained a total of 18 individuals. A list of names 
and addresses were developed with the help of Dr. Thomas A. Hoerner 
of the Agricultural Engineering Department, Iowa State University. 
The population was then mailed questionnaires to be completed and 
returned to the investigator. 
Area Selection and Number Involved in the Study 
The area selected to be used in the study was the entire central 
region of the United States including the states of: 
1. Michigan 7. Iowa 
2. Indiana 8. Nebraska 
3. Ohio 9. South Dakota 
4. Illinois 10. North Dakota 
5. Wisconsin 11. Kansas 
6. Missouri 12. Minnesota 
This was deemed feasible due to the similarity in agriculture 
throughout the states in this region and the implications this study 
might have for all of these states. 
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In the study there was a total of 457 individuals involved. Of 
this group, 287 were production-oriented vocational agriculture instruc­
tors, 151 were agricultural machinery service representatives, and 18 
were agricultural mechanics teacher educators. 
Collection of Data 
A copy of the instrument and cover letter were mailed to 287 
production-oriented vocational agriculture instructors throughout the 
central region on May 15, 1978. After an initial response to the 
questionnaire, another instrument and cover letter were mailed on 
May 25, 1978. \-Ihen the instruments had been returned from this 
follow-up, a total of 66 percent of the sample had responded. A total 
of 65 percent were deemed usable. Thus, July 1, 1978 was established 
as the cut-off date. 
The cover letter and the follow-up letter are exhibited as 
Appendix B . 
The names and addresses of the agricultural machinery service 
representatives were used in mailing a copy of the instrument and 
cover letter on May 22, 1978. After the initial response to the 
questionnaire and then a gradual decline, another instrument and 
cover letter were mailed on June 16, 1978. When the instruments had 
been returned fron this follow-up, a total of 72 percent of the sample 
had responded- A total of 71 percent was deemed usable. Thus, July 1, 
1978 was established as the cut-off date. The cover letters and follow-
up letter are exhibited in Appendix B . 
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A copy of the instrument and cover letter were mailed to the 
agricultural mechanics teacher educators on May 22, 1978. After a 
first response to the questionnaire, 89 percent had responded and it 
was decided that a follow-up was not necessary. Thus, July 1, 1978 
was established as the cut-off date. A copy of the cover letter 
is displayed in Appendix B. 
Treatment of Data 
Data on the completed questionnaires were transferred to Inter­
national Business Machine Computer Cards (IBM). Tabulations and 
statistical analyses were performed by the Computation Center at 
Iowa State University. 
Statistical procedures used were the computation of percentages, 
means, standard deviations, chi square, and analysis of variance of 
the hypothesis to be tested. The data collected by the question­
naires were used to present information concerning the skills which 
should be taught in a production-oriented vocational agriculture 
program pertaining to the service and repair of agricultural 
tractors. 
Research Design 
The research design of this study can be classified as ex post 
facto. This type of research design is a valuable tool to education 
and other behavioral sciences. It is a systematic inquiry in which 
the researcher does not have control of independent variables 
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because they are not manipulable or they may have already occurred, 
Kerlinger (11, p. 379) states that "inferences about relations among 
variables are made, without direct intervention, from concomitant 
variation of independent and dependent variables." 
The main drawbacks of ex post facto research are the weaknesses 
and limitations. According to Kerlinger (11), they are: 
1. The ability to manipulate independent variables. 
2. The lack of power to randomize. 
3. The risk of improper interpretation 
(p. 390). 
Nevertheless, it is used in education to a large extent primarily 
because many research problems cannot be conducted using some type 
of experimental research. 
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CHAPTER IV. 
PRESENTATION OF DATA 
The results of the findings of the study on the service and repair 
of agricultural tractors are presented in this chapter. The objective of 
this chapter is to present the minimum basic skills pertaining to the 
service and repair of agricultural tractors which should be taught in 
a production-oriented vocational agriculture program, the grade levels 
at which these skills should be taught, and the degree of competence 
a student should possess upon completion of the program. 
As stated earlier in the section entitled Treatment of Data, the 
statistical procedure included presenting information in the form of 
percentages and frequencies, regarding how the population being surveyed 
responded to various questions on the data collection instrument. The 
results were obtained by the calculation of percentages for background 
variables of production-oriented vocational agriculture teachers, 
agricultural mechanics teacher educators, and agricultural machinery 
service representatives. 
Background Variables 
Vocational agriculture teachers 
Sex Information in Table 1 reveals that 98.4 percent (183) of 
the vocational agriculture teachers surveyed were male and 1.6 percent 
(3) were female. 
Type of students The vocational agriculture teachers reported 
the type of students they served in the two categories, urban and 
rural. Forty (21.5 percent) of the teachers reported they served 
students from an urban area while 146 (78.5 percent) reported they 
served students from a rural area. These results are shown in Table 1. 
Credit hours earned Seven categories were provided to determine 
the number of credit hours vocational agriculture teachers had earned in 
the area of agricultural power and machinery. Data in Table 1 reveal 
that 50 (26.9 percent) had earned 6 to 10 credit hours in this area, 
while 49 (26.3 percent) had earned 11 to 16 credit hours. However, 
the range of 0 to 20 credit hours encompassed 160 (86 percent) individ­
uals in the sample. Further, it was noted that four (2.2 percent) 
teachers had earned over 35 credit hours in the area of agricultural 
power and machinery. 
Number of teachers The number of multiple teacher departments 
in the sample was determined by asking each vocational agriculture 
teacher to check one of six alternatives as shown in Table 1. It was 
revealed that 113 (60.8 percent) were employed in single teacher depart­
ments. There were 73 (39.3 percent) teachers employed in multiple 
teacher departments and 45 (24.2 percent) of those were two-teacher 
departments. Therefore, single teacher departments did outnumber 
multiple teacher departments. 
Teaching ability The vocational agriculture teachers were 
asked to rate their teaching ability regarding the service and repair 
of agricultural tractors. Five categories were provided as responses 
33 
Table 1. Selected variables pertaining to vocational agriculture 
teachers reported by number and percent 
Selected variables and categories N % 
Sex 
Male 183 98.4 
Female 3 1.6 
TOTAL 186 100.0 
Type of students served 
Urban 40 21.5 
Rural 146 78.5 
TOTAL 186 100.0 
Credit hours earned pertaining to 
agricultural power and machinery 
0 - 5  28 15.1 
6 - 1 0  50 26.9 
11 - 15 49 26.3 
16 - 20 33 17.7 
21 - 25 13 7.0 
26 - 35 9 4.8 
Over 35 4 2.2 
TOTAL 186 100.0 
Number of teachers in vocational 
agriculture departments 
1 113 60.8 
2 45 24.2 
3 12 6.5 
, 4 8 4.3 
5 2 1.1 
Over 5 6 3.2 
TOTAL 186 100.0 
Teaching ability pertaining to 
agricultural tractors 
Very low 9 4.8 
Low 47 25.3 
Medium 99 53.2 
High 27 14.5 
Very high 4 2.2 
TOTAL 186 100.0 
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Table 1. Continued 
Selected variables and categories N % 
Time spent in agricultural mechanics 
laboratory instruction 
0 - 5% 24 12.9 
5 - 10% 23 12.4 
11 - 25% 57 30.6 
26 - 50% 60 32.3 
51 - 75% 18 9.7 
76 -100% 4 2.2 
TOTAL 186 100.0 
Number of students in vocational 
agriculture programs 
1 - 2 5  6 3.2 
26 - 50 44 23.7 
51 - 75 61 32.8 
76 - 100 40 21.5 
Over 100 35 CO
 
CO
 
TOTAL 186 100.0 
Depth of instruction pertaining to 
agricultural tractors 
No instruction 21 11.3 
Minor repairs 34 18.3 
Tune-up 78 41.9 
Major repairs 24 12.9 
Complete overhaul and recondition 29 15.6 
TOTAL 186 100.0 
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which are shown in Table 1. Ninety-nine teachers (53.2 percent) rated 
themselves as having a medium teaching ability, while 47 (25.3 percent) 
indicated they had a low teaching ability. Only 31 (16.7 percent) 
rated themselves as high or very low indicating that many teachers may 
not feel well-prepared to teach this area. 
Time spent in laboratory instruction Participants in the study 
were asked to designate the amount of time spent in actual agricultural 
mechanics laboratory instruction by selecting one of six categories 
as shown in Table 1. Fifty-seven (30.6 percent) replied they spent 11 
to 15 percent of their time in laboratory instruction and 60 (32.3 per­
cent) indicated they spent 26 to 50 percent of their time in laboratory 
instruction. It can be concluded from these figures that over 60 per­
cent of the sample spent from 11 to 50 percent of their time in agricul­
tural mechanics laboratory instruction. 
NnTPhpr of students The vocational agriculture teachers were 
asked to report in one of five categories the number of students 
enrolled in their program (see Table 1). It was observed that 61 
(32.8 percent) had 51 to 75 students enrolled, A point of interest 
was that 35 (18.8 percent) respondents had over 100 students enrolled. 
However, from the results it can be concluded that 136 (73.1 percent) 
teachers had over 50 students enrolled in their programs. 
Depth of instruction Data in Table 1 reveal that seventy-eight 
teachers (41.9 percent) indicated they taught to the level of tune-up. 
The next largest category was 34 (18.3 percent) which provided instruc­
tion to the level of minor repair. However, 29 (15.6 percent) indicated 
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their instructional depth included complete overhaul and reconditioning. 
From the table it can be observed that 53 (28.5 percent) teachers were 
going more indepth with instruction than actual tune-up. 
Agricultural mechanics teacher educators 
Credit hours earned The agricultural mechanics teacher educators 
were asked to respond in one of six categories regarding the credit 
hours earned in the area of agricultural power and machinery. Six 
(37.5 percent) indicated they had completed 11 to 15 credit hours while 
four ( 25 percent) had completed over 25 credit hours. None of the group 
responded to the category of zero to five credit hours as shown in 
Table 2. 
Teaching ability The individuals were asked to rate their 
teaching ability regarding the service and repair of agricultural trac­
tors as very low, low, medium, high, or very high (see Table 2)o Eight 
(50 percent) respondents rated themselves as high in this area while 
four (25 percent) rated themselves as very high. Only one individual 
rated himself as low and none rated as very low. This indicated that 
most teacher educators felt competent in teaching agricultural power 
and machineryo 
Time spent in instruction Information in Table 2 reveals that 
agricultural mechanics teacher educators spent some time with instruction 
pertaining to agricultural power and machinery. Five (31.3 percent) 
respondents spent five to 10 percent of their time in agricultural power 
and machinery instruction, while four (25 percent) indicated they spent 
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Table 2. Selected variables pertaining to agricultural mechanics 
teacher educators reported by number and percent 
Selected variables and categories N % 
Credit hours earned pertaining to 
agricultural power and machinery 
0 - 5  0 0.0 
6 - 1 0  2 12.5 
11 - 15 6 37.5 
15 - 20 4 25.0 
21 - 25 0 0.0 
Over 25 4 25.0 
TOTAL 16 100.0 
Teaching ability pertaining to 
agricultural tractors 
Very low 0 0.0 
Low 1 6.3 
Medium 3 18.8 
High 8 50.0 
Very high 4 25.0 
TOTAL 16 100.0 
Time spent in agricultural power 
and machinery instruction 
0 - 4% 1 6.3 
5 - 10% 5 31.3 
11 - 25% 4 25.0 
26 - 50% 3 18.8 
51 - 75% 1 6.3 
76 - 100% 2 12.5 
TOTAL 16 100.0 
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11 to 25 percent in agricultural power and machinery instruction. Also, 
three respondents indicated more than 50 percent of their time was 
utilized in actual agricultural power and machinery instruction. 
Agricultural machinery service representatives 
Years of enrollment in industrial education Agricultural 
machinery service representatives reported the number of years they 
were enrolled in industrial education by replying to one of five 
different categories. Sixty-six (61.7 percent) participants indicated 
they were not enrolled in industrial education while in high school 
and only 18 (16.8 percent) had completed two or more years as shown 
in Table 3. This information indicated that a large portion of the 
population may not have been exposed to any vocational education while 
in high school. 
Mechanical ability The mechanical abilities of the agricul­
tural machinery service representatives pertaining to the service and 
repair of agricultural tractors were grouped into the categories of 
low, medium and high (see Table 3). Sixty, 56.1 percent, rated their 
mechanical ability as medium while 30 (30.8 percent) rated theirs 
as high. Fourteen, 13.9 percent, of those responding felt their 
mechanical ability was somewhat low. 
Time spent with vocational agriculture programs The amount 
of time agricultural machinery service representatives spent working 
with vocational agriculture departments was measured by one of five 
responses. Data in Table 3 reveal that 79 (73.8 percent) participants 
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Table 3. Selected variables pertaining to agricultural machinery 
service representatives reported by number and percent 
Selected variables and categories N % 
Years of high school enrollment in 
industrial education 
0 66 61.7 
1 12 11.2 
2 18 16.8 
3 6 5.6 
4 5 4.7 
TOTAL 107 100.0 
Mechanical ability pertaining 
to agricultural tractors 
Low 14 13.1 
Medium 60 56.1 
High 33 30.8 
TOTAL 107 100.0 
Time spent working with vocational 
agriculture programs 
0 - 5 %  79 63.8 
6 - 10% 10 9.3 
11 - 25% 11 10.3 
26 - 50% 6 5.6 
Over 50% 1 0.9 
TOTAL 107 100.0 
Extent of association with vocational 
agriculture programs 
No association 44 41.1 
A resource person for instructional materials 41 38.3 
A resourse person to assist in teaching a 
special class 24 22.4 
A resource person for needed equipment to be 
used in instruction 26 24.3 
Other 12 11.2 
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utilized zero to five percent of their time working with vocational 
agriculture programs. Six (5.6 percent) respondents indicated they 
spent 26 to 50 percent of their time working with vocational agriculture 
programs. This indicated that many vocational agriculture instructors 
are not utilizing these individuals like they should. 
Extent of association Agricultural machinery service represent­
atives were asked to report the extent they associated with vocational 
agriculture programs. Forty-four (41.1 percent) indicated no association 
while 40 (38.3 percent) replied they had only been called on as a 
resource person for instructional materials. Twelve (11.2 percent) 
indicated they had been called on for reasons other than the categories 
listed. 
Background Variables Common to All Groups: 
Vocational Agriculture Teachers, 
Agricultural Mechanics Teacher Educators, 
and Agricultural Machinery Service Representatives 
Age 
The participants were asked to report their age in one of four 
categories as shown in Table 4. One hundred thirty-one (42.8 percent) 
respondents were 21 to 30 years old. The other 174 (57.2 percent) 
participants were fairly well distributed over the remaining age 
categories. This indicated that the study involved a young sample. 
Also, the largest young group was vocational agriculture teachers. 
A chi-square value of 44.68, significant at the .01 level, was 
produced when the three groups were analyzed by current job title. 
61 
Degree held 
The participants' educational levels were grouped into four 
categories. These may be viewed in Table 4. One hundred fifty-four 
respondents (49.3 percent) held B.S; degrees while 75 (24 percent) 
held the masters degree. All of the agricultural mechanics teacher 
educators held the doctorate with the exception of four individuals. 
However, 67 (21.8 percent) agricultural machinery service represent­
atives indicated they held a degree other than the categories listed 
or no degree. Nevertheless, 244 (79 percent) held a college degree. 
When the independent variable degree held was crosstabulated vxith the 
dependent variable current job title, a chi square value of 248.45 
vas obtained, indicating a significance at the .01 level. 
Major area of B.S. degree 
Each participant was asked to respond to one of three categories 
regarding the major area of their baccalaureate degrees as shown in 
Table 4. Sixty-one percent majored in agricultural education while 
55 (17.9 percent) majored in agricultural mechanics. However, 64 
(20.8 percent) agricultural machinery service representatives majored 
in some area other than the categories listed or held no baccalaureate 
degree. Therefore, it can be concluded that a large portion of the 
total sample majored in the general area of agriculture. The inde­
pendent variable major area of B.S. degree proved to be significant 
at the .01 level when analyzed by the dependent variable current job 
title. 
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Years enrolled in vocational agriculture 
Enrollment in vocational agriculture by years was reported by 
three categories in Table 4. The responses indicated that 140 (45.3 
percent) had enrolled in three to four years of vocational agricul­
ture. However, 116 (37.5 percent) which was made up of 14.2 percent 
of the total group or 44 vocational agriculture teachers, indicated 
they had not been enrolled in vocational agriculture. One might con­
clude that many individuals employed in agricultural occupations 
included in this study had no vocational agriculture in high school. 
A chi square value of 59.0 was significant at the .01 level when the 
independent variable years of enrollment in vocational agriculture was 
analyzed by the dependent variable current job title. A chi square 
value of 18.73 was revealed indicating a significance at the .01 level. 
Laboratory space 
The vocational agriculture instructors were asked to rate their 
department, the agricultural mechanics teacher educators were asked to 
rate vocational agriculture departments in their state and agricultural 
machinery service representatives were asked to rate the vocational 
agriculture departments in their working area in reference to the 
laboratory space available for the service and repair of agricultural 
tractors. Approximately 14 percent (46) of the agricultural machinery 
service representatives could not respond for they had not been 
associated with vocational agriculture departments in their area. 
However, when the total group was observed 120 (38.8 percent) responded 
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that laboratory space was poor while 105 (34 percent) felt that 
space was adequate for the service and repair of agricultural tractors. 
It is important to note that 91 (29.4 percent) vocational agriculture 
teachers felt their laboratory space was adequate. The agricultural 
mechanics teacher educators were almost evenly split between the rating 
of poor and adequate with 32 (10.4 percent) agricultural machinery 
representatives placing a rating of adequate in reference to laboratory 
space available. Therefore, it may be concluded that most vocational 
agriculture departments' laboratory space is between poor and adequate 
for the service and repair of agricultural tractors. The independent 
variable laboratory space proved to be significant at the .01 level of 
probability when crosstabulated with the dependent variable current 
job title. 
Laboratory tools 
The vocational agriculture teachers were asked to rate their 
departments, the agricultural mechanics teacher educators were asked 
to rate the vocational agriculture departments in their state and the 
agricultural machinery service representatives were asked to rate the 
vocational agriculture departments in their working area regarding 
the tools available for the service and repair of agricultural tractors. 
Forty-six, 14.9 percent, agricultural machinery service representatives 
could not respond for they had not been associated with vocational 
agriculture departments in their area. One hundred twenty-four 
respondents (40.2 percent) replied that the availability of tools in 
the vocational agriculture departments for the service and repair of 
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agricultural tractors was poor while 99 (32.1 percent) felt the tools 
was adequate as shown in Table 4. Less than 13 percent felt the 
tools was good. This indicated that most vocational agriculture de­
partments are not properly tooled for the service and repair of 
agricultural tractors. A chi square value of 109.30 was obtained when 
the independent variable laboratory tools was analyzed by the dependent 
variable current job title, indicating a significance at the .01 level. 
Re]ated occupation 
The vocational agriculture teachers and agricultural mechanics 
teacher educators were asked if they had ever been employed in an 
agricultural machinery related occupation while the agricultural 
machinery service representatives were asked if they had been employed 
in a teaching position. Thus, as Table 4 indicates, 213 (68.8 percent) 
had not been employed in related occupations; however, 96 (31.1 percent) 
indicated they had been employed in a related occupation. This revealed 
that approximately one-third of the total group had at one time been 
employed in teaching or working in an area related to agricultural 
machinery. The independent variable related occupation when crosstab-
ulated with the dependent variable current job title produced a chi 
square value of 5=10 which was not significant at the .05 level. 
Type of background 
Data in Table 4 reveal the type of background in which the 
participants were reared. Response categories provided were farm 
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and non-farm. , Two hundred eighty-five, 92«2 percent, replied they were 
reared on a farm while only 24 (7.8 percent) indicated they were reared 
in a nonfarm setting. A point of interest was that all of the agricul­
tural mechanics teacher educators were reared on farms. When the 
independent variable type of background was crosstabulated with the 
dependent variable current job title, no significance was observed. 
Years of experience 
The respondents were asked how many years of experience they 
had in their current occupation. These data are presented in Table 4. 
Ninety-seven respondents, 31.3 percent, replied they had from zero 
to 10 years of experience and 77 (24.9 percent) indicated they had 
from 11 to 21 years of experience. An interesting fact was that 135 
participants (43.7 percent) fell into the experience categories of 
22 to 30 and 31 to 40 years. Overall, the younger group fell into the 
job title of vocational agriculture teachers while the older individuals 
seem to be employed as agricultural machinery service representatives. 
A chi square value of 62.70 was obtained when the independent variable 
years of experience was crosstabulated with the dependent variable 
current job title, indicating a significance at the .01 level. 
Testing the Hypothesis 
Earlier it was stated that the chi square analysis was used to 
test the hypotheses. The chi square analysis is a means in which one 
can answer questions about data in the form of frequencies and not as 
Table 4. Selected background variables common to all participants by treatment group 
Background Variables Group 1^ Group 2^ Group 3^ Total Chi-Square 
N % N % N % % 
Age 
21-30 101 33.0 0 0.0 30 9.8 42.8 44.68** 
31-40 38 12.4 3 1.0 19 6.2 19.6 
41-50 23 7.5 7 2.3 27 8.8 18.6 
51-60 21 6.9 __6 2.0 _31 10.1 19 
TOTAL 183 59.8 16 5.3 107 35.0 100 
Degree Held 
B.S. 114 37.0 1 0.3 37 12.0 49.3 248.46** 
Masters 70 22.7 3 1.0 2 0.6 26.3 
Ph.D. & Ed.D. 0 0.0 12 3.9 0 0.0 3.9 
Other 2 0.6 _0 0.0 67 21.8 22.4 
TOTAL 186 60.4 16 5.2 106 34.4 100 
Major area of B.S. 
Ago Ed. 173 56.2 13 4.2 3 1.0 61.4 248.46** 
Ag. Mech. 12 3.9 3 1.0 40 13.0 17.9 
Other 0 0.0 _0_ 0.0 64 20.8 20.7 
TOTAL 185 60.1 16 5.2 107 34.7 100 
Years Enrolled in Vocational 
Agriculture Program 
0 44 14.2 8 2.6 64 20.7 37.5 59,00** 
1-2 27 8.7 1 0.3 25 8.1 17.1 
3-4 115 37.2 _7 2.3 18 5.8 45.4 
TOTAL 186 60.2 16 5.2 107 34.6 100 
Depth of Instruction 
No instruction 0 0 0 0 0 0 0 
Minor repairs 7 2.3 0 0 13 4,2 6,5 
Tune-up 94 30.4 11 3.6 41 13.3 47.3 
Major repairs 52 16.8 5 1.6 25 8.1 26.5 
Complete overhaul 
and reconditioning 33 10.7 _0^ 0 28 9.1 19.7 
TOTAL 186 60.2 16 5.2 107 34,6 100 
Laboratory Space 
No association 0 0 0 0 46 14,9 14.9 
Poor 91 29.4 7 2.3 22 7,1 38.8 
Adequate 64 20.7 9 2.9 32 10,4 34.0 
Good 31 10.0 _0 0 7 2.3 12.3 
TOTAL 186 60.2 16 5.2 107 34.6 ICQ 
18.73** 
U1.62** 
^Group 1 - vocational agriculture instructors (N=186); Group 2 - agricultural mechanics teacher 
educators (N-16); Group 3 - agricultural machinery service representatives (N=107). 
A*Signlflcant at the ,01 level. 
Table 4. Continued 
Background Variables Group 1^ Group 2® 
N % N % 
Laboratory Tools 
No association 0 0 0 0 
Poor 83 26.9 12 3.9 
Adequate 71 23.0 3 1.0 
Good 32 10.4 0.3 
TOTAL 186 60.3 16 5.2 
Related Occupation 
Mo 136 44.0 12 3.9 
Yes 50 16.2 4 1.3 
TOTAL 186 60.2 16 5.2 
Type of Background 
Farm 175 56.6 16 5.2 
Nonfarm 11 3.6 
_£ 0 
TOTAI. 186 60.2 16 5.2 
Years of Experience 
0-10 77 24.9 1 0.3 
11-21 56 18.1 4 1.3 
22-30 25 8.1 9 2.9 
31-40 28 9.1 0ojj_ 
TOTAL 186 60.2 16 5.2 
Group 3^ Total Chi-Square 
N % % 
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29 
25 
7 
107 
14.9 
9.4 
8.1 
2.3 
34.7 
14.9 
40.0 
32.1 
13o0 
100 
109.30** 
65 
42 
107 
21.0 
13.6 
34.6 
68.9 
31.1 
100 
5.10 
94 
13 
107 
30.4 
4.2 
34 o 6 
92.2 
7.8 
100 
5.10 
19 
17 
22 
49 
6.1 
5.5 
7.1 
15.9 
31.3 
24.9 
18.1 
25.7 
62.70** 
107 34.6 100 
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scores or measurements along some scale. According to Mendenhall, Ott, 
and Larson (16), an acceptable chi square test statistic is: 
The typical questions that the chi square analysis answers is 
whether the frequencies vary significantly from some theoretical 
or expected frequency. 
Frequencies refer to categories such as age, highest degree held, 
major area of B.S. degree, and other items. They may also be known as 
independent variables or items which influence. The independent 
variables used in this analysis were; age, highest degree held, major 
area of B.S. degree, years of enrollment in vocational agriculture, 
depth of instruction, laboratory space, tools available, related 
occupation, type of background and years of experience. 
Dependent variables are also used in the chi square analysis. 
The dependent variables used in this study were current job titles which 
consisted of production-oriented vocational agriculture instructors, 
agricultural mechanics teacher educators and agricultural machinery 
service representatives. 
When the chi square analysis is applied to data, it determines 
which of the independent variables are significant in the influencing 
of the dependent variables. This, in turn, tells which of the background 
variables are significantly associated with current job titles. 
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The information which follows is that which was obtained by the 
use of the chi square analysis regarding significant associations that 
existed between selected background variables and current job titles. 
The hypothesis to be tested was; 
There will be a significant association between 
selected background variables and current job 
titles. 
In using the chi square statistic to detect association between 
selected background variables and current job titles, it was revealed 
that in every crosstabulation except for two that background variables 
were significant at the .01 level of probability, (Note Table 4.) 
These two variables were: 
1. Related occupation. 
2. Type of background. 
On this basis the hypothesis, there will be a significant asso­
ciation between selected background variables and current job titles, 
was not rejected as a significant association between background and 
current job title did exist. 
Competency Ratings 
Once the data had been analyzed the overall mean was used in 
establishing a rank* The rank placed all the skills in an order 
from highest to lowest regarding the degree of competence a student 
should possess upon completion of a production-oriented vocational 
agriculture program. The 10 highest rated skills were: 
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1. Setting ignition timing. 
2o Replacing ignition points and condensers 
3. Setting ignition points. 
4. Bleeding a diesel fuel system. 
5. Adjusting carburetor air/fuel mixture. 
6. Replacing a distributor. 
7. Valve adjustment. 
8. Adjusting engine idle speed. 
9. Charging a wet cell battery. 
10. Maintaining a hydraulic cylinder. 
In the forthcoming discussion of the previously mentioned skills, 
vocational agriculture teachers will be referred to as Group 1, agri­
cultural mechanics teacher educators will be referred to as Group 2, 
and agricultural machinery service representatives will be referred 
to as Group 3 as revealed in Table 5, 
The participants were asked to rate the degree of competency a 
student should possess regarding "setting ignition timing" upon com­
pletion of a production-oriented vocational agricultural program. 
A one to nine-point scale was used. Group 1 had a mean rating of 
7.92 while Group 2 had a mean rating of 8.43. Group 3 indicated their 
feelings with a mean rating of 7o20. An overall mean of 7.70 was 
observed which was above midpoint on a nine-point scale. An F-ratio 
of 12.29 indicated that significant differences existed in the mean 
ratings placed on the skill by the groups. The Scheffe test revealed 
Table 5. Means, standard deviation and analysis of variance for vocational agriculture instructors, 
agricultural mechanics teacher educators, and agricultural machinery service represen­
tatives perceived importance of the skills pertaining to the service and repair of 
agricultural tractors. 
Skills* 
Overall 
Mean 
S.D. 
Group 1^ 
Mean 
S.D. 
Group 2^ 
Mean 
S.D. 
Group 3^ 
Mean 
S oD # 
F-ratio 
Setting ignition timing 7.70 1.38 
7.92 
1.18 
8.43 
1.09 
7.20 
1.58 
12.29** 
(2>3, 1)C 
Replacing ignition points 
and condensers 
7.60 
1.39 
7.81 
1.24 
8.43 
0.89 
7.12 
1.54 
12.18** 
(2>3, 1) 
Setting Ignition points 7.56 
1.46 
7.84 
1.24 
8.25 
1.23 
6.98 
1.63 
14.89** 
(2>3, 1) 
Bleeding a diesel fuel 
system 
7.55 
1.57 
7.38 
1.68 
8.12 
1.14 
7.76 
1.39 
3.05* 
(2>1) 
Adjusting carburetor air/ 
fuel mixture 
7.47 
1.45 
7.63 
1.32 
8.50 
0.73 
7.02 
1.60 
10.79** 
(2>1>3) 
Replacing a distributor 7.44 
1.50 
7.44 
1.55 
7.75 
1.48 
7,41 
1.39 
.350 
Valve adjustment 7.39 
1.61 
7.17 
1.74 
7.81 
] .27 
7.72 
1.31 
4.67 
Adjusting engine idle speed 7.25 1.63 
7.53 
1.42 
8.18 
1.32 
6.64 
1.81 
3 3.83** 
(2>3, 1) 
Charging a wet cell battery 7.19 1.88 
7.47 
1.57 
7.81 
1.93 
6.63 
2.21 
7.91** 
(2>3, 1) 
Maintaining a hydraulic 
cylinder 
7.19 
1.64 
7.19 
1.62 
7.50 
] .46 
7.14 
1.70 
.328 
Adjusting clutch free 
play 
7.17 
1.65 
7.10 
1,70 
7,93 
1,06 
6.46 
2.13 
6.41 
Gompression testing an 
engine 
7.15 
1.74 
7.06 
1,65 
0,12 
0,95 
7.13 
1.94 
2.65** 
(2>1) 
Adjusting a carburetor 
float 
7.13 
1.50 
7,12 
] ,54 
7,75 
1,06 
7.04 
1.46 
1.53 
Cleaning and servicing 
a spark plug 
7.05 
2.01 
7.60 
1,70 
7.50 
1,75 
6.03 
2.14 
24.03** 
(1>3, 2) 
Packing wheel bearings 7.03 
1.76 
7.25 
1.51 
7,87 
1,31 
6.50 
2.08 
8.42** 
(2>3, 1) 
Servicing an oil-type 
air cleaner 
6.96 
2.22 
7,37 
1.87 
7,93 
1.73 
6.10 
2.56 
13.74** 
(2>3, 1) 
Changing hydraulic 
filters 
6.95 
1.89 
7.17 
1.71 
7.75 
1.61 
6.46 
2.13 
6.41** 
(2>3, 1) 
Replacing a wireing 
harness 
6.94 
1,76 
6.72 
1,85 
7.12 
1.54 
7.30 
1.58 
3.69* 
(3>1) 
^Skills are rank ordered for the total sample. 
^Group 1 - vocational agriculture instructors (N=186); group 2 - agricultural mechanics 
teacher educators (N=16); Group 3 - agricultural machinery service representatives (N=107). 
^Group means differed significantly at the ,10 level. 
S^ignificant at the .05 level, 
**Signifleant at the .01 level. 
Table 5» Continued 
Skills* 
Overall 
Mean 
S.D. 
Servicing a fuel tank and 6.94 
fuel lines 
Draining and refilling 
a hydraulic system 
Testing radiator coolant 
with a hydrometer 
Chainglng an oil filter 
Changing engine oil 
Cleaning battery terminals, 
cables and battery boxes 
Servicing a universal 
joint 
Replacing starter brushes 
Tire inspection for proper 
Inflation, defects and wear 
Testing an ignition switch 
1 .67 
6 .93 
1 .79 
6 .91 
1 .97 
6 .90 
2 .26 
6 .88 
2 .35 
6 .88 
2 .27 
6 .87 
1 .65 
6 .84 
1 .74 
6 .82 
2 .24 
6 .79 
1 .69 
Group 1^ Group 2^ Group 3^ 
Mean Mean Mean F-ratio 
S.D. S.D* SoDo 
7.08 7.62 6.58 4.56* 
1.55 1.50 1.83 (2>3, 1) 
7.16 7.43 6o44 6.41 
1.63 1.54 1.98 
7.15 8.06 6.33 9.29** 
1.79 1.52 2.15 (2>3, 1) 
7.44 8.00 5.78 23.31** 
2.01 1.36 2.34 (2>3, 1) 
7.44 7.87 5.76 21.04** 
2.09 1.62 2.47 (2>3, 1) 
7.41 7.93 5.80 21.30** 
1.94 2.01 2.43 (2>3, 1) 
6.92 7.06 6.76 .420 
].57 1.34 1.83 
6.62 6.81 7.22 4.17* 
1.87 1.68 1,41 (3>1) 
7.30 7.18 5.9 14.0** 
1.97 2.58 2.36 (1>3, 2) 
6.70 7.00 6.91 .657 
1.70 1.21 1.72 
Checking transmission and 
differential lubricant 
level 
Testing a safety switch 
to detect malfunctions 
Testing a thermostat for 
proper functioning 
Tightening battery cables and 
battery hold dovm clamps 
Testing for cooling leaks 
Replacing a water pump 
Replacing a fuel pump 
Testing a vacuum 
advance mechanism 
Replacing a thermostat 
Checking engine crankcase 
oil level 
Testing battery terminals 
to prevent corrosion 
Replacing a fan belt 2^^ 
6. 78 
2. 45 
6. 78 
1. 76 
6. 
CO 
1. 71 
6. 75 
2. 37 
6. 75 
1. 85 
6. 74 
1. 70 
6. 73 
1. 68 
6. 72 
1. 88 
6. 71 
1. 83 
6. 68 
2. 73 
6. 67 
2. 33 
6. 66 
7.37 7.68 5.62 20.74** 
2.11 2.05 2.63 (2>3, 1) 
6.89 7.31 6o50 2.35 
1.71 1.49 1.85 
6.47 7.31 7.24 7.99 
1.77 1.44 1.51 
7.25 7.87 5.69 18.34** 
2.08 1.96 2.54 (2>3, 1) 
6.74 7.75 6.63 2.577 
1.86 J.06 1.89 (2>3) 
6.89 7.31 6o40 3.79* 
1.58 1.25 1.91 (2>3) 
6.90 7.25 6.36 4.23* 
1.61 ] .52 1.77 (2>3) 
6.66 6.81 6.80 .194 
1.96 1.83 1.72 
7.06 7.81 5.95 17.05** 
1.60 1.37 2.00 (2>3, 1) 
7.29 7.93 5.43 19.58** 
2.47 2.40 2.77 (2>3, 1) 
7.24 7.75 5.50 23.64** 
1.97 1.80 2.53 (2>3, 1) 
7.16 7.75 5.63 20.20** 
1.93 5.63 2.41 (2>3, 1) 
Table 5, Continued 
Skills® 
Overall Group 1^ Group 2^ Group 3^ 
Mean Mean Mean Mean F-ratio 
S.D. S.D. S.D. £ oD * 
Flushing and cleaning 6.65 6.91 7.43 6.07 9.46** 
a radiator 1.80 1.69 1.41 1,89 (2>3, 1) 
Cleaning a settling bowl 
6.63 
2.23 
7.16 
].89 
7.62 
1.85 
5.54 
2.42 
22.09** 
(2>3, 1) 
Measuring specific gravity of a 6.60 6.77 7.93 6.08 7.57** 
battery using a hydrometer 2.08 1.92 1.65 2.25 (2>1>3) 
Servicing an oil cooler 
6.58 
1.88 
6.58 
1.90 
6.81 
1.68 
6.55 
1.87 
.129 
Draining and refilling 6.56 7.04 7.43 5.59 17.33** 
a differential 2.23 1.98 ] .67 2.38 (2>3, 1) 
Replacing a radiator hose 6.56 
2.08 
6.93 
1.89 
6.93 
].76 
5.86 
2.27 
9.60 
Manual adjustment of wheel 6.55 6.59 7.50 6.34 2.28 
bearings 2.05 1.97 1.75 2.19 
Polarizing a generator 6.54 
2.13 
6.20 
2.22 
7.43 
2.06 
6.97 
1.86 
6.03** 
(2>1, 3) 
Shutting doim a steam cleaner 5.92 
2.44 
6.10 
2.33 
6.43 
2.15 
5.52 
2.61 
2.30 
Preparing a steam cleaner for 
2739 
5.82 
2.34 
6.06 
1.84 
5,58 
2.5 
.472 
Cleaning a tractor with 5.69 5.95 6.12 5.18 3.82* 
a eteam cleaner 2.37 2.28 1.78 2.5 (2>3) 
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that groups 1 and 2 differed significantly from Group 3. Data per­
taining to this are presented in Table 5. 
When the skill "replacing ignition points and condensers" was 
rated by the groups, an overall mean of 7.50 was observed. This 
rating climbed well above the midpoint on nine-point scale. The 
input means for the overall mean included a mean rating of 7.81 
for Group 1, a.mean rating of 8.43 for Group 2, and a mean rating 
of 7.12 for Group 3 as shown in Table 5. The F-ratic of 12.18 
indicated a significant difference existed among the groups mean 
ratings. In viewing these differences it was found by the use of the 
Scheffe test that the mean ratings of Groups 1 and 2 varied significantly 
from the mean ratings of Group 3. 
Participants in the study were asked to rate the degree of 
competence a vocational agriculture student should possess upon 
completion of the program regarding "setting ignition points." 
Data presented in Table 5 indicate Group 1 had a mean rating of 
7.84, Group 2 had a mean rating of 8.25, and Group 3 had a mean 
rating of 6.98. An overall mean of 7.56 was calculated. An F-ratio 
of 14o89 revealed that a significant difference existed among the 
mean ratings provided by the groups. It was then found by the use 
of the Scheffe test that the difference existed between the mean 
ratings for Groups 1 and 2 and the mean rating for Group 3. 
When asked to rate the skill, bleeding a diesel fuel system, the 
groups responded as follows: Group 1 indicated a mean rating of 7.38, 
Group 2 replied with a mean rating of 8.12, and Group 3 responded 
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with a mean rating of 7.76. This provided an overall mean of 7.55 
which again was above the midpoint on a nine-point scale. An F-ratio 
of 3.05 was calculated indicating no significant differences existed 
among the mean ratings provided by the groups. Other information re­
lated to these data can be viewed in Table 5. 
The participants were asked to rate the degree of competency 
a student should possess pertaining to "adjusting carburetor air/fuel 
mixture»" Group 1 replied with a mean rating of 7.63 while Group 2 
responded with a mean rating of 8.50. Group 3 presented a mean 
rating of 7»02 as shown in Table 5. An overall mean of 7.47 was then 
revealed indicating a rating above the midpoint on a nine-point scale. 
An F-ratio of 10.79 revealed a significant difference did exist among 
the mean ratings provided by the groups. Further testing showed 
that the mean ratings of Groups 1 and 2 differed significantly from 
the mean rating of Group 3<. 
Table 5 presents information pertinent to the ratings placed on 
the skill "replacing a distributor" by the three groups. Group 1 
reported a mean rating of 7.44 and Group 2 replied with a mean rating 
Of 7.75. Group 3 produced a mean rating of 7.41 and thus allowed the 
overall mean of 7.44 to be determined. The midpoint of the nine-point 
scale again fell below the overall mean. An F-ratio of .350 indicated 
that no significant differences existed among the groups. 
No significant differences were indicated among the group's 
mean ratings regarding the skill of "valve adjustment" as revealed 
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by an F-ratio of 4.57, Table 5 reveals that Group 1 responded 
with a mean rating of 7.17, Group 2 responded with a mean rating 
of 7.81, and Group 3 responded with a mean rating of 7,72 regarding 
the skill. An overall mean of 7.39 was observed and again surpassed 
midpoint on the nine-point scale. 
The respondents were asked to rate the degree of competence a 
student should possess regarding the skill "adjusting engine idle 
speed" upon completion of a production-oriented vocational agriculture 
program. The results can be seen in Table 5, An overall mean of 
7,25 was observed. The overall mean was well above midpoint on 
the nine-point scale. An F-ratio of 13,83 indicated that a difference 
did exist among the group's rated means. The Scheffe test revealed 
that mean ratings of Groups 1 and 2 differed significantly from the 
mean ratings of Group 3. 
When the respondents were asked to rate the skill, charging a 
wet cell battery, an overall mean of 7.19 was established in addition 
to an F-ratio of 7.91. In establishing this overall mean, Group 1 
provided a mean rating of 7,47, Group 2 provided a mean rating of 
7,81, and Group 3 provided a mean rating of 6,63, The Scheffe test 
revealed that the mean rating of Group 3 differed significantly 
from the mean ratings of Groups 1 and 2, Information relevant to 
this can be found in Table 5, 
The participants rated the skill, "maintaining a hydraulic cylinder" 
with an overall mean of 7.19 which was well above midpoint on a nine-
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point scale. Group 1 had a mean rating of 7.19, Group 2 responded with 
a mean ratings of 7.50, and Group 3 responded with a mean rating of 
7.14 as shown in Table 5. An F-ratio of .328 indicated no significant 
differences existed among the mean ratings. 
The five skills rated the lowest by the groups pertaining to the 
service and repair of agricultural tractors were: 
1. Manual adjustment of wheel bearings. 
2. Polarizing a generator. 
3. Shutting down a steam cleaner. 
4. Preparing a steam cleaner for use. 
5. Cleaning a tractor. 
These skills had overall means of 5.69 to 5.55 on a nine-point 
scale. A significant difference was found to exist only among the mean 
ratings of the groups' regarding "preparing a steam cleaner for use." 
Information relevant to this can be found in Table 5. 
The information presented in this section regarding the degree 
of competence a student should possess regarding skills pertaining 
to the service and repair of agricultural tractors has been done in 
reference to the following objective: 
To determine whether differences exist among the 
competency ratings placed on the skills when 
respondents are categorized according to current 
job title. 
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Testing the Hypothesis 
In order to determine if differences existed among the competency 
ratings placed on the skills regarding the service and repair of agri­
cultural tractors when the respondents were categorized a statistical 
procedure known as analysis of variance was used. According to 
Kerlinger and Pedhazur (12, p. 22), 
In analysis of variance, the total variance of 
a set of dependent variable measures can be 
broken down into systematic variance and error 
variance. The simplest form of such a breakdown 
is; the variance between groups and the variance 
within groups, which are parts of the total 
variance. 
The analysis of variance test was done using the Statistical Package 
for the Social Sciences (18) at the Iowa State University Computation 
Center. The following general linear model was used: 
Yy . P + + ey 
in which 
Y = the individual rating for a particular skill, 
y = overall mean rating for the skill. 
a = contribution due to a particular job title. 
E = random deviation or error. 
i = Group 1, Group 2, and Group 3 for vocational 
agriculture teacher, agricultural mechanics 
teacher educator, and agricultural machinery 
service representatives. 
j = 1, 2 . « . 186 vocational agriculture teachers. 
j  =  1 ,  2  . . .  1 6  a g r i c u l t u r a l  m e c h a n i c s  t e a c h e r  e d u c a t o r s ,  
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j = 1, 2 . o . 107 agricultural machinery service 
representatives. 
The test statistic, F, was calculated as follows: 
F = 
=i=j (^ij -
in which 
y = the overall mean rating for a particular skill. 
Y.. = the mean rating in each of three job position 
categories for a particular skill. 
N. = the number of observations (individuals responding) 
in each of the three job position categories. 
Y.. = each individual observation. 
one way analysis of variance was used to test the data because it 
revealed ^Aether significant differences existed among the groups' 
ratings of each individual skill. When an F-ratio was significant at 
the .05 level, the Scheffe test at the .10 level was used to identify 
where the differences existed between pairs of group means. 
Data in Table 5 present information that was obtained when the 
competency ratings placed on the minimum basic skills concerning the 
service and repair of agricultural tractors were analyzed according 
to current job titles. Significant F-ratios were observed for 36 
of 51 skills. The 15 skills where group means were not significant 
were: 
1. Replacing a distributor. 
2. Valve adjustment. 
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3. Maintaining a hydraulic cylinder. 
4. Adjusting clutch free play. 
5. Adjusting a carburetor float. 
6. Draining and refilling a hydraulic system. 
7. Servicing a universal joint. 
8. Testing an ignition switch 
9. Testing a safety switch to detect malfunctions. 
10. Testing a thermostat for proper functioning. 
11. Testing a vacuum advance mechanism. 
12. Servicing an oil cooler. 
13. Draining and refilling a differential. 
14. Manual adjustment of wheel bearings. 
15. Preparing a steam cleaner for use. 
In reference to the previous skills, the overall means ranged 
from 5.69 to 7.55, indicating no clustering at the midpoint or at the 
upper or lower end of the nine-point scale. 
Based on the nonsignificant differences among means for the 
groups for the previously mentioned 15 skills, the hypothesis— 
There will be significant difference in the 
competency ratings placed on the skills regarding 
the service and repair of agricultural tractors 
when respondents are categorized on the basis of 
current job titles* 
—was rejected at the .05 level of probability. However, in reference 
to the ratings placed on the other 32 skills, the hypothesis. There 
will be significant differences in the competency ratings placed on 
the skills regarding the service and repair of agricultural tractors 
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when respondents are categorized on the basis of current ,iob titles, 
could not be rejected as significant differences did exist in the 
mean ratings among the groups. 
Grade Levels 
Data presented in Table 6 reveal the grade levels at which the 
three groups felt the skills pertaining to the service and repair of 
agricultural tractors should be taught. Similarity existed between 
the feelings of vocational agriculture teachers and agricultural 
mechanics teacher educators as to what grade levels the skills should 
be taught. Therefore, the two were grouped for statistical and 
convenience purposes in reporting the data. They will be referred 
to as Group 1, while the agricultural machinery ser\''ice representatives 
will be referred to as Group 2 as shown in Table 6. 
The data presented in this chapter pertains to the grade levels 
at which the 10 highest rated skills and the five lowest rated skills 
should be taught. The complete listing of the skills ranked from 
highest to lowest pertaining to importance and the grade level at which 
they should be taught is shown in Table 6. 
The 10 highest rated skills pertaining to the service and repair 
of agricultural tractors which should be taught in a production-
oriented vocational agriculture program as selected by the total 
sample were: 
1. Setting ignition timing. 
2. Replacing ignition points and condensers. 
3. Setting ignition points. 
Table 6, Grade levels at which the skills pertaining to the service and repair of agricultural 
tractors should be taught by treatment group. 
Skills^ Grade Group 1^ Group 2^ Total Chi-square 
Level N % N % % 
Setting ignition timing 9 4 1.3 13 4.2 5.5 
10 31 10.1 49 16.0 26.1 
11 114 37.3 31 10.1 47.5 
12 51 16.7 13 4.2 20.9 
TOTAL 200 65.4 106 34.6 100 
Replacing ignition points 9 2 0.7 11 3.6 4.3 
and condensers 10 42 13.7 47 15.3 29.0 
13 117 38.1 38 12.4 50.5 
12 40 13.0 10 3.3 16.3 
TOTAL 201 65.5 106 34.5 100 
Setting ignition points 9 9 2.9 18 5.9 8.8 
10 45 14.7 49 16.0 30.7 
1] 109 35.6 28 9.2 44.8 
]2 37 12.1 1], 3.6 15.7 
TOTAL 200 65.4 106 34.6 100 
Bleeding a diesel fuel 9 6 2.0 10 3.3 5.3 
system 10 19 6.2 21 6.9 13.1 
11 85 27.9 42 13.8 41.7 
12 89 29.2 33 10.8 40.0 
TOTAL 199 65.2 106 34.8 100 
Adjusting carburetor air/ 9 5 1.6 6 2.0 3.6 
fuel mixture 10 32 10.4 23 7.5 17.9 
11 109 35.5 46 15.0 50.5 
12 55 17.9 31 10.1 28.0 
TOTAL 201 65.5 106 34.5 100 
Replacing a distributor 9 2 0.7 8 2.6 3.3 
10 17 5.5 29 9.4 14.9 
11 115 37.5 44 14.3 51.8 
12 67 21.8 25 8.1 29.9 
TOTAL 201 65.5 106 34.5 100 
Valve adjustment 9 3 1.0 3 1.0 2.0 11.52** 
TOTAL 
10 7 2.3 13 4.2  6.5 
11 102 33.2 40 13.0 46.2 
12 89 29.0 50 16.3 45.3 
201 65.5 106 34.5 100 
Adjusting engine idle speed 9 12 3.9 20 6.5 10.4 
10 46 15.0 29 9.5 24.5 
11 104 34.0 39 12.7 46.7 
12 38 12.4 18 5.9 18.3 
TOTAL 200 65.4 106 34.6 100 
^Skills are rank ordered. 
^Group 1 - vocational agriculture Instructors and agricultural mechanics teacher educators 
(N=202); Group 2 - agricultural machinery service representatives (N=107). 
**Slgnlfleant at the *01 level. 
Table 6, Continued 
Skills^ Grade Group 1^ Group 2^ Total Chl-square 
Level N % N % % 
Charging a wet cell battery 9 41 13.4 56 18.2 31.6 
10 65 21.2 22 7.2 28.4 
11 72 23.5 24 7.8 31.3 
12 _23 7.5 4 1.3 8.8 
TOTAL 201 65.6 106 34.5 100 
Maintaining a hydraulic 
cylinder 
TOTAL 
9 12 3.9 9 2.9 6.8 
10 24 7.8 22 7.2 15.0 
11 95 30.9 46 15.0 45.9 
12 70 22.8 29 9.4 32.2 
201 65.5 106 34.5 100 
5.67 
Adjusting clutch free 9 6 2.0 15 4.9 6.9 
play 10 20 6.5 29 9.4 15.9 
1] 103 33.6 36 11.7 45.3 
12 72 23.5 26 8.5 32.0 
TOTAL 201 65.5 106 34.5 100 
Compression testing an 9 4 1.3 18 5.9 7.2 
engine 10 41 13.4 29 9.5 22.9 
11 103 33.7 40 13.1 46.8 
12 52 17.0 19 6.2 23.2 
TOTAL 200 65.4 106 34.6 100 
Adjusting a carburetor float 9 2 0.7 5 1.6 2.3 
30 26 8.5 19 6.2 14.7 
11 105 34.2 50 16.3 50.5 
12 68 22.1 32 iPjil 32.5 
TOTAL 201 65.5 106 34.5 100 
Cleaning and servicing 9 42 13.7 45 14.7 28.4 
a spark plug 10 74 24.1 33 10.7 34.8 
11 64 20.8 19 6.2 27.0 
12 21 6.8 9 2.9 9.7 
TOTAL 201 65.5 106 34.5 100 
Packing wheel bearings 9 17 5.5 34 11.1 16.6 
10 50 16.3 38 12.4 28.7 
11 104 33.9 26 8.5 42.4 
12 30 9.8 8 2.6 12.4 
TOTAL 201 65.5 106 34.5 100 
Servicing an oil-type 
air clcaner 
TOTAL 
9 62 20.2 64 20.8 41.0 
10 58 18.9 25 8.1 27.0 
11 60 19.5 12 3.9 23.4 
12 21 6.8 5 1.6 8.4 
201 65.5 106 34.5 100 
28.31** 
Changing hydraulic 9 12 3.9 37 12.1 16.0 
filters 10 41 13.4 33 10.7 24.1 
11 92 30.0 28 9.1 39.1 
12 56 18.2 8 2.6 20.8 
TOTAL 201 65.5 106 34.5 100 
Table 6, Continued 
Skills^ Grade Group 1^ Group 2^ Total Chi-square 
Level N % N % % 
Replacing a wlrelng 9 0 0.0 6 2.0 2.0 
harness 10 15 4.9 22 7.2 12.1 
11 96 31.5 45 14.8 46.3 
12 88 28.9 33 10.8 39.7 
TOTAL 199 65.2 106 34.8 100 
Servicing a fuel tank and 9 12 3.9 13 4.2 8.1 
fuel lines 10 33 10.7 43 14.0 24.7 
11 109 35.5 33 10.7 46.2 
12 47 15.3 17 5.5 20.8 
TOTAL 202 65.5 106 34.5 100 
Draining and refilling 9 9 2.9 35 11.4 14.3 
a hydraulic system 10 31 10.1 33 10.7 20.8 
11 92 30.0 28 9.1 39.1 
12 69 22.5 1^ 3.3 25.8 
TOTAL 201 65.5 106 34.5 100 
Testing radiator coolant 9 31 10.1 41 13.4 23.5 
with a hydrometer 10 68 22.1 35 11.4 33.5 
11 75 24.4 23 7.5 31.9 
12 27 8.8 7 2.3 11.1 
TOTAL 201 65.5 106 34.5 100 
24.24** 
Changing an oil filter 9 72 23.5 59 19.2 42.7 
10 62 20.2 26 8.5 28.7 
11 48 15.6 17 5.5 21.1 
12 19 6.2 4 1.3 7.5 
TOTAI. 201 65.5 106 34.5 100 
Changing engine oil 9 78 25.4 64 20.8 46.2 
10 65 21.2 22 7.2 28.4 
11 40 13.0 15 4.9 17.9 
12 18 5.9 5 1.6 7.5 
TOTAL 201 65.5 106 34.5 100 
Cleaning battery terminals. 9 72 23.5 71 23.1 46,6 
cables and battery boxes 10 56 18.2 18 5.9 24.1 
1] 54 17.6 14 4.6 22.2 
12 19 6.2 3 1.0 7.2 
TOTAL 201 65.5 106 34.5 100 
Servicing a universal 9 22 7.2 23 7.5 14.7 
joint 10 38 12.4 32 10.5 22.9 
11 93 30.4 37 12.1 42.5 
12 47 15.4 16 4.6 20.0 
TOTAL 200 65.4 106 34.6 100 
Replacing starter brushes 9 1 0.3 2 0.7 1.0 
10 5 1.6 14 4.6 6.2 
11 99 32.2 52 16.9 49.1 
12 96 31.3 38 12.4 43.7 
TOTAL 201 65.5 106 34.5 100 
Table 6, Continued 
Skills^ Grade Group 1^ Group 2^ Total Chi-square 
Level N % N % % 
Tire inspection for proper 9 78 25.4 74 24.1 49.5 
inflation, defects and 10 56 18.2 16 5.2 23.4 
wear 11 52 16.9 12 3.9 20.8 
12 15 4.9 4 1.3 6.2 
TOTAL 201 65.6 • 106 34.5 100 
Testing an ignition switch 9 4 1.3 9 2.9 4.2 
10 23 7.5 36 11,8 19.3 
11 107 35.0 41 13.4 48.4 
12 66 21.6 20 6.5 28,1 
TOTAL 200 65.4 106 34.6 100 
Checking transmission and 9 70 22.8 75 24.4 47.2 
differential lubricant 10 52 16.9 19 6.2 23.1 
level 11 59 19.2 8 2.6 21.8 
1 2  _20 6.5 4 1.3 7.8 
TOTAL 201 65.5 106 34.5 100 
Testing a safety switch 9 3 1.0 6 2.0 3.0 
to detect malfunctions 10 20 6.5 25 8.2 14.7 
11 100 32.7 50 16.3 49.0 
12 77 25.2 25 8.2 33.4 
TOTAL 200 65.4 106 34.6 100 
Testing a thermostat 9 10 3.3 13 4.3 7.6 
for proper functioning 10 46 15.1 47 15.4 30.5 
n 97 31.8 34 11.1 42.9 
12 46 15.1 12 3.9 19.0 
TOTAL 199 65.2 106 34.8 100 
Tightening battery cables 9 79 25.7 73 23.8 49.5 
and battery hold dovm 10 58 18.9 18 5.9 24.8 
clamps n 49 16.0 13 4.2 20.2 
12 15 4.9 2 0.7 5.6 
TOTAL 201 65.5 106 34.5 100 
25.14** 
Testing for cooling leaks 9 13 4.2 là 4.6 8.8 
10 51 16.6 45 14.7 31.3 
11 91 29.6 34 11.1 40.7 
12 46 15.0 4.2 19.2 
TOTAL 201 65.5 106 34.5 100 
Replacing a water pump 9 3 1.0 14 4.6 5.6 
10 35 11.4 37 12.1 23.5 
11 103 33.6 44 14.3 47.9 
12 60 19.5 11 3.6 23.1 
TOTAL 201 65.5 106 34.5 100 
Replacing a fuel pump 
TOTi\L 
9 0 0.0 12 3,9 3.9 
10 24. 7.8 40 13.0 20.8 
11 110 35.8 38 12.4 48.2 
12 67 21.8 16 5.2 27.0 
201 65.5 106 34.5 100 
58.59** 
Table 6. Continued 
Skills^ Grade Group 1^ Group 2^ Total Chi-isquare 
Level N % N % % 
Testing a vacuum 9 0 0.0 9 3.0 3.0 
advance mechanism 10 9 3.0 3J. 10.2 13.2 
11 92 30.3 38 12.5 42.8 
12 97 31.9 28 9.2 41.1 
TOTAL 198 65.1 106 34,9 100 
Replacing a thermostat 9 16 5.2 30 9.8 15.0 
10 50 16.3 45 14.7 31.0 
11 104 33.9 24 7.8 41.7 
12 31 10.1 7 2.3 12.4 
TOTAL 201 65.5 106 34.5 100 
Checking engine crankcase 
oil level 
TOTAL 
9 103 33.6 82 26.7 60.3 
10 44 14.3 .11 3.6 17.9 
11 37 12.1 9 2.9 15.0 
12 17 5.5 4 1.3 6.8 
201 65.5 106 34.5 100 
19,77** 
Testing battery terminals 
to prevent corrosion 
TOTAJ. 
9 77 25.1 73 
10 60 19.5 19 
11 48 15.6 12 
1? 16 5.2 2 
201 65.5 106 
23.8 48.9 27.07** 
6.2 25.7 
3.9 19.5 
0.7 5.9 
34.5 100 
Replacing a fan belt 9 41 13.4 56 18.3 31.7 
10 75 24.5 30 9.8 34.3 
11 64 20.9 16 5.2 26.1 
12 20 6.5 4 1.3 7.8 
TOTAL 200 65.4 106 34.6 100 
Flushing and cleaning 9 16 5.2 31 10.2 15.4 
a radiator 10 55 18.0 38 12.5 30.5 
11 90 29.5 25 8.2 37.7 
12 38 12.5 12 3.9 16.4 
TOTAL 199 65.2 106 34.8 100 
Cleaning a settling bowl 9 44 14.4 50 16.3 30.7 
10 69 22.5 32 10.5 33.0 
11 61 19.9 16 5.2 25.1 
12 26 8.5 8 2.6 11.1 
TOTAL 200 65.4 106 34.6 100 
Measuring specific gravity 9 34 11.1 58 19.0 30.1 
of a battery using a 10 54 17.6 24 7.8 25.4 
hydrometer 11 80 26.1 20 6.5 32.6 
12 32 10.5 4 1.3 11.8 
TOTAL 200 65.4 106 34.6 100 
Servicing an oil cooler 9 6 2.0 15 4.9 6.9 
10 33 10.7 29 9.4 20.1 
11 94 30.6 36 11.7 42.3 
12 68 22.1 26 8.5 30.6 
TOTAL 201 65.5 106 34.5 100 
Table 6, Continued 
Skills Grade Group 1^ Group 2^ Total Chi-square 
Level N % N % % 
Draining and refilling 
a differential 9 23 7.5 5^^ 17.6 25.1 72.98** 
10 61 19.9 36 11.8 31.7 
11 83 27.1 13 4.2 31.3 
12 _32 10.8 3 1.0 13.8 
TOTAL 200 65.4 106 34.6 100 
Replacing a radiator hose 9 40 13.1 54 17.6 30.7 
10 61 19.9 32 10.5 30.4 
11 75 24.5 15 4.9 29.4 
12 24 7.8 5 1.6 9.4 
TOTAL 200 65.4 106 34.6 100 
Manual adjustment of wheel 
bearings 
TOTAL 
9 17 5.6 54 17.7 23.3 
10 40 13.1 23 7.5 20.6 
11 108 35.4 24 7.9 43.3 
12 34 11.1 5 1.6 12.7 
199 65.2 106 34.8 100 
77.76** 
Polarizing a generator 9 0 0.0 7 2.3 2.3 
10 10 3.3 26 8.5 11.8 
11 97 31.8 44 14.4 46.2 
12 92 30.2 29 9.5 39.7 
TOTAL 199 65.2 106 34.8 100 
42.42** 
Shutting dovm a steam 9 31 10.2 53 17.4 27.6 
cleaner 10 54 17.7 26 8.5 26.2 
11 75 24.6 15 4.9 29.5 
12 39 12.8 12 3.9 16.7 
TOTAL 199 65.2 106 34.8 100 
Preparing a steam cleaner 9 27 8.9 48 15.8 24.7 
for use 10 58 19.1 25 8.2 27.3 
11 74 24.3 21 6.9 31.2 
12 39 12.8 12 3.9 16.7 
TOTAL 198 65.1 106 34.9 100 
Cleaning a tractor with 9 30 9.9 53 17.4 27.3 
s steam cleaner 10 52 17.1 26 8.5 25.6 
1] 76 25.0 15 4.9 29.9 
12 40 13.2 12 3.9 17.1 
TOTAL 198 65.2 106 34.8 100 
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4. Bleeding a diesel fuel system. 
5. Adjusting carburetor air/fuel mixture. 
6. Replacing a distributor. 
7. Valve adjustment. 
8, Adjusting engine idle speed. 
9. Charging a wet cell battery. 
10. Maintaining a hydraulic cylinder. 
Thfe participants in the study when asked to select the grade 
level at which "setting ignition timing" should be taught responded 
as follows. One hundred forty-five, 47.4 percent, indicated they 
felt that ignition timing should be taught in the 11th grade while 
only 80 (26.1 percent) felt it should be taught in the 10th grade. 
Group 2, which was the agricultural machinery representatives, leaned 
toward the selection of the 10th grade while Group 1, the educators, 
leaned more toward the 11th grade. However, it was concluded that 
this skill should be taught in the 11th grade. Information pertinent 
to these statements may be viewed in Table 6. I\Tien analyzed using 
the chi square analysis, a highly significant chi square value of 
55.22 was produced. 
When the skill "replacing ignition points and condensers" was 
responded to by the participants, it was found that the 11th grade 
was selected as the level at which the skill should be taught as 
shown in Table 6. A total of 155 (50.5 percent) participants selected 
the 11th grade while 89 (29 percent) selected the 10th grade. Again, 
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it was Group 1 that favored the 11th grade as opposed to Group 2 who 
favored the 10th grade. Nevertheless, it was concluded that ignition 
points and condenser replacement should be taught at the 11th grade. 
Comparing the two groups yielded a highly significant chi square value 
of 39.13, indicating the two groups did not agree on the grade level 
for this skill. 
The participants indicated that "setting ignition points" should 
also be taught in the 11th grade. One hundred thirty-seven, 44.8 
percent, selected the 11th grade while 94 (30.7 percent) selected 
the 10th grade. Group 2, the agricultural machinery service represent­
atives, favored the 10th grade as the level at which the skill should 
be taught while Group 2, the educators, favored the 11th grade. 
Again, a chi square value of 40.05, significant at the .01 level, 
was produced when the two groups were analyzed. Evidence of this 
can be found in Table 6. 
T'Jhen asked at what grade level the "bleeding of a diesel fuel 
system" should be taught, 127 (41.8 percent) responded in favor of 
the 11th grade while 122 (40 percent) responded in favor of the 12th 
grade as revealed in Table 5. Again, it was Group 2 that favored the 
lower grade as opposed to Group 1 who favored the higher grade. 
However, due to the close response involved it was concluded that 
either grade would be a possibility for instruction pertaining to this 
skill, but the 12th grade did receive the most responses. When 
analyzing the two groups for this skill, a highly significant chi 
square value of 14.34 was observed. 
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The participants again selected the 11th grade when asked at 
what grade level the "adjusting of a carburetor air/fuel mixture" 
should be taught. About 50 percent (155) of the respondents selected 
the 11th grade while 86 (28 percent) participants selected the 12th 
grade. In reference to this skill, both groups favored the 11th grade; 
therefore, it was concluded that the 11th grade is the level at which 
the adjustment of carburetor air/fuel mixture should be taught. As 
shown in Table 6, a nonsignificant chi square value of 4.94 was 
produced for this skill. 
The participants were asked at what grade level should "distributor 
replacement" be taught. One hundred fifty-nine (50 percent) selected 
the 11th grade while 92 (29.9 percent) individuals selected the 12th 
grade. Both groups favored the 11th grade in their responses; 
therefore, it was concluded that this was the level at which distributor 
replacement should be taught (see Table 6). When analyzing the two 
groups for this skill, a chi square value of 31.20 was yielded, 
indicating a significance at the .01 level. 
When the skill "valve adjustment" was responded to by the 
participants, the 11th grade received the most responses as to when 
the skill should be taught as shown in Table 6. One hundred forty-two 
(46.2 percent) had selected the 11th grade while 139 (45.3 percent) 
selected the 12th grade. Both groups were fairly evenly split between 
the 11th and 12th grade, making it difficult to conclude at which 
grade level the skill should be taught. However, due to the close 
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response it cay be concluded that either grade level would be an 
acceptable point to teach valve adjustment. The groups, when analyzed 
concerning this skill, yielded a highly significant chi square value 
of 11.52. 
Data in Table 6 reveal that 143 (46.7 percent) of those responding 
favored the 11th grade while 75 (24.5 percent) favored the 10th grade 
as the level at which "adjusting engine idle speed" should be taught. 
It was concluded that the 11th grade is the level at which adjusting 
engine idle speed should be taught. A highly significant chi square 
value of 15.09 was produced when the data for this skill were analyzed. 
The participants again selected the 11th grade when asked at 
what grade level they felt "charging a wet cell battery" should be 
taught. Ninety-six (31.1 percent) participants selected the 11th 
grade as the level at which the skill should be taught. Eighty-seven 
(28.4 percent) participants indicated they felt the skill should be 
taught in the 10th grade. When the data for this skill were analyzed, 
a highly significant chi square value of 34.89 was observed. 
Of the participants involved in the study, 141 (45.9 percent) 
indicated they felt "maintaining a hydraulic cylinder" should be taught 
in the 11th grade while 99 (32.2 percent) indicated they felt it should 
be taught in the 12th grade. However, both groups favored the 11th 
grade. Therefore, it was concluded that this was the level at which 
maintaining a hydraulic cylinder should be taught. A chi square value 
of 5o67 was not significant at the .05 level when the data were analyzed 
for this skill. 
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The five least important skills pertaining to the service and 
repair of agricultural tractors to be taught in a production-oriented 
vocational agriculture program selected by the participants were as 
follows : 
1. Manual adjustment cf wheel bearings. 
2o Polarizing a generator. 
3. Shutting àown a steam cleaner. 
4. Preparing a steam cleaner for use. 
5. Cleaning a tractor. 
The participants when asked to select the grade levels at which 
these five least important skills should be taught responded as shown 
in Table 6. One hundred thirty-two (20.6 percent) participants felt 
the "manual adjustment of wheel bearings" should be taught at the 11th 
grade. Of those responding, 141 (46.2 percent) indicated that 
"polarizing a generator" should be taught in the 11th grade. Ninety 
(29.5 percent) participants revealed that "shutting do\-m a steam" 
cleaner should be taught in the 11th grade. Ninety-five, 31.5 percent, 
of the respondents replied "preparing a steam cleaner for use" should be 
taught in the 11th grade, while 81 (29.9 percent) participants responded 
that cleaning a tractor should be taught in the 11th grade. 
All indications are that the five least important skills should be 
taught in the 11th grade. 
The information presented in this section pertaining to the grade 
level at which the skills should be taught regarding the service and 
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repair of agricultural tractors were presented in order to achieve 
the objective: 
To determine whether current job title influences 
the selection of grade levels at which the skills 
should be taught. 
Testing the Hypothesis 
Data in Table 6 reveal information that was obtained when grade 
levels were crosstabulated with current job titles pertaining to the 
minimum basic skills regarding the service and repair of agricultural 
tractors. Grade level was significant at the .01 level of probability 
regarding grade selection with every skill except the following: 
#34 - Adjusting the carburetor air/fuel mixture. 
#53 - Maintaining a hydraulic cylinder. 
#33 - Adjusting a carburetor float. 
#32 - Replacing starter brushes. 
In reference to the previous skills, the groups were in close 
agreement as to the grade levels at which the skills should be taught. 
However, because of the nonsignificant chi square values for these 
four skills the hypothesis— 
There will be a significant association between 
the grade levels selected at which the skills 
should be taught and current job titles 
—was not accepted. In reference to the grade level at which the 
remaining 47 skills should be taught, the hypothesis— 
There will be a significant association between 
the grade levels selected at which the skills 
should be taught and current job titles 
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—was not rejected as highly significant chi square values were produced 
indicating there was a significant association between the groups and 
the grade level they perceived the skills should be taught. 
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CHAPTER V. 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Statement of the Problem 
Agricultural mechanics should be an integral part of a production-
oriented vocational agriculture program. Within the agricultural 
mechanics program, there should be instruction offered regarding the 
service and repair of agricultural tractors. However, the question 
remains, "What skills should this instruction be centered around?" 
The problem for this study was to determine the minimum basic skills 
which should be taught in a production-oriented vocational agriculture 
program related to service and repair of agricultural tractors, the 
grade level at which the skills should be taught, and the degree of 
competence a student should possess in the various skills upon com­
pletion of the program as perceived by vocational agriculture teachers, 
agricultural machinery service representatives, and agricultural 
mechanics teacher educators. 
Purpose of the Study 
This study was designed to: 
1. Determine the minimum basic skills which should be taught in 
a production-oriented vocational agriculture program pertain­
ing to the service and repair of agricultural tractors, the 
grade level at which the skills should be taught, and the 
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degree of competence a student should possess regarding 
the skills upon the completion of the program. 
2. Describe the characteristics of the vocational agricultural 
teachers, agricultural mechanics teacher educators, and 
agricultural machinery service representatives involved in 
the study» 
3. Determine if differences exist among the ratings placed on 
the skills when respondents are categorized according to 
current job title. 
4. Determine if current job title influences the selection of 
grade levels at which the skills should be taught. 
Procedure 
Vocational agriculture teachers, agricultural mechanics teacher 
educators, and agricultural machinery service representatives from 12 
midwest states known as the central region served as the population 
for this research. A random sample of 287 vocational agriculture 
teachers was selected while the total population of the other groups 
were utilized. This resulted in 150 agricultural machinery service 
representatives and 18 agricultural mechanics teacher educators. 
Completed questionnaires were received from 65 percent of the 
vocational agriculture teachers, 89 percent of the agricultural 
mechanics teacher educators and 71 percent of the agricultural machinery 
service representatives. 
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Itie independent variables for this study were background items 
such as age, highest degree held, etc. The dependent variable for 
the study was current job title of the respondents. 
Data were collected using instruments to assess background 
information and to identify the degree of competence 2 student 
should possess for service and repair of agriculture tractor skills 
upon completion of the production-oriented vocational agriculture 
program and the grade levels at which the skills should be taught. 
Statistical procedures involved the computation of percentages, 
chi square analysis and analysis of variance» 
Summary of Findings 
Vocational agriculture instructors comprised 60 percent (186) of 
the participants in the study, while five percent (16) were agricultural 
mechanics teacher educators. Agricultural machinery service represent­
atives accounted for the remaining 35 percent (107). Data from the 
total group indicated that most respondents: 
1. Were 21 to 30 years of age. 
2. Eeld the Bachelor of Science degree. 
3. Majored in agricultural education. 
4. Enrolled in vocational agriculture for three to four years. 
5. Was reared in a farm background. 
6. Had 0 to 10 years of experience in their current occupation. 
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7. Believed the depth of instruction in vocational agriculture 
programs concerning the repair of agricultural tractors 
should include minor repair and tune-up. 
3. Believed the laboratory space in vocational agriculture 
departments for the service and repair of agricultural 
tractors was poor. 
9. Believed the availability of tools in vocational agriculture 
departments for the service and repair of agricultural 
tractors was poor. 
10, Had not worked in any occupation other than teaching or 
agricultural machinery according to their respected group. 
A significant association was found to exist between selected 
background variables and current job title. On this basis. Hypothesis 
One, there will be a_ significant association between selected backRround 
variables and current job title, was not rejected with regard to all , 
background variables except related occupation and type of background. 
Hypothesis two, there will be significant differences in the 
competency ratings placed on the skills regarding the service and 
repair of agricultural tractors when respondents are categorized 
on the basis of current job titles, could not be rejected as signifi­
cant differences did exist across current job titles with 32 of the 
51 skills rated. However, the hypothesis was rejected in reference 
to 15 of the 51 skills as nonsignificant F-values were observed. 
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Hypothesis three, there will be a significant association between 
the grade levels selected at which skills should be taught and current 
job titles, could not be rejected for 47 of the 51 skills as highly 
significant chi square values were observed, indicating a significant 
association between current job title and the grade level at which 
these skills should be taught. 
Conclusion and Discussion 
Based on the findings of this study, the following conclusions 
were drawn: 
1. Instruction related to agricultural power and machinery should 
be reviewed and improved in vocational agriculture programs. 
This may be due in part to the following reasons: 
a. Forty-two percent (78) of the vocational agriculture 
teachers responding had earned less than 10 credit hours 
related to agricultural power and machinery. 
b. Forty-seven (25.3 percent) vocational agriculture teachers 
indicated they spent less than 10 percent of their 
instructional time in instruction related to agricultural 
machinery. 
c. Approximately 29 percent (55) of the vocational agriculture 
teachers provided no instruction related to the service 
and repair of agricultural tractors or either only to the 
level of minor repairs. 
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The researcher feels the reasons for this may be (1) the 
failure of prospective teachers to enroll in courses related 
to agricultural power and machinery at the university level, 
(2) the failure of such courses to adequately prepare then 
from a subject matter standpoint, and (3) the high number of 
credits to be completed in other agricultural areas. 
Vocational agriculture teachers are not utilizing agricul­
tural machinery service representatives as resource persons. 
Supportive information related to this is as follows: 
a. Seventy-nine (73.8 percent) service representatives 
reported they spent only 0-5 percent of their time working 
with vocational agriculture programs. 
b. Forty-four (41.1 percent) of those replying indicated 
no association with vocational agriculture programs. 
It is believed by the researcher that the reasons vocational 
agriculture teachers do not utilize these individuals as a 
resource person are they have no knowledge of how these 
individuals can serve them and agricultural machinery service 
representatives have not called on vocational agriculture 
departments. 
Vocational agriculture program instruction related to the 
service and repair of agricultural tractors should only 
include minor repair and tune-up. This conclusion was 
established on the basis that 146 (47.3 percent) respondents 
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indicated the depth of instruction should include minor 
repair and tune-up. The researcher believed the participants 
responded in this way as a result of their knowledge concerning 
the preparation of vocational agriculture teachers from the 
subject matter standpoint in this area, tool availability, 
and laboratory space available for the service and repair of 
agricultural tractors. 
Laboratory space in vocational agriculture departments for the 
service and repair of agricultural tractors was poor. 
Supportive information relevant to this conclusion is that 38«8 
percent (120) of the respondents rated space available as poor. 
The researcher feels the reasons that space is inadequate is 
the result of inadequate facility planning, the lack of 
funds for facility expansion, preferential treatment to other 
agricultural mechanics areas, and the lack of experience on 
the instructors part in the agricultural tractor area. 
Tools in vocational agriculture departments for the service 
and repair of agricultural tractors were poor. Relevant 
information to this conclusion was that 124 (40.2 percent) 
respondents felt the availability of tools was poor. This 
may be due to a lack of funds for tool purchasing, a lack of 
storage room for additional tools and preferential equipping 
of other agricultural mechanics areas. 
Ill 
A significant association existed between selected background 
variables and current job titles. 
Significant differences existed in the ratings placed on 
the skills regarding the service and repair of agricultural 
tractors when respondents were categorized on the basis of 
current job titles. The researcher believes these differences 
came about as the result of various background variables, 
differing philosophies, and different perceptions as to 
the importance of various skills. 
A significant association existed between the grade level 
selected at which the skills should be taught and current 
job title. 
Students should have the highest degree of competence in the 
areas of ignition systems and fuel systems pertaining to the 
service and repair of agricultural tractors. Pertinent 
information regarding this is the fact that eight of the 
10 highest rated skills were directly related to these 
areas. The researcher believed these areas rated the 
highest because the respondents felt these areas required 
the most service and repair and that a technical knowledge 
is needed to perform such service and repair. Further, 
these skill areas are related to minor repair and tune-up. 
Therefore, it appears that university courses pertaining to 
minor repair and tune-up of agricultural tractors should be 
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included in vocational agriculture teachers preservice 
and/or inservice programs. Such courses should emphasize 
ignition and fuel systems, 
10. Students should possess a moderate to high degree of com­
petence for all 51 skills which should be taught in a 
production-oriented vocational agriculture program concerning 
the service and repair of a agricultural tractors. All 51 
skills had an overall mean rating above 5 on a nine-point 
scale. The researcher feels this is due in part to agreement 
between industry and education on the importance of proper 
service and repair of agricultural tractors. 
11, Skills related to the service and repair of agricultural 
tractors should be taught in the 11th grade. A complete 
listing of the grade levels at which the skills should be 
taught appears in Appendix C. 
Recommendations 
Based on the findings of the study, the following recommendations 
were made for further study, 
1. The researcher recommends duplicating this study pertaining 
to other agricultural machines such as combines, planters, 
etc. 
2. It is recommended that a study be conducted to determine what 
is currently being taught in vocational agriculture programs 
concerning agricultural power and machinery. 
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The researcher recommends that a study of laboratory space 
and tool availability in vocational agriculture departments 
for the service and repair of agricultural machinery be 
conducted. 
It is recommended that a study be conducted to determine the 
best possible means whereas industry and education can work 
together in the development of curriculum for service and 
repairs of agricultural tractors. 
The researcher recommends that this study be duplicated in 
other areas of agricultural mechanics. 
It is recommended that a study be conducted to determine 
what courses related to agricultural machinery which should 
be included in vocational agriculture teachers preservice 
programs. 
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APPENDIX A: DATA COLLECTION INSTRUMENTS 
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AN ANALYSIS OF THE SKILLS WHICH SHOULD BE TAUGHT 
TO VOCATIONAL AGRICULTURE STUDENTS CONCERNING 
THE SERVICE AND REPAIR OF FARM TRACTORS 
INSTRUCTIONS:  Answer  each quest ion by  f i l l ing  in  the b lank.  
1 .  Name:  
2 .  Un ivers i ty  a t  which you are  employed:  
3 .  Cur rent  pos i t ion  and depar tment :  
4 .  Years  o f  enro l lment  in  vocat iona l  agr icu l tu re :  
5-  Years  o f  Vo Ag teach ing exper ience:  
6 .  Years  o f  teach ing exper ience a t  the un ivers i ty  leve l :  
7 .  Major  area o f  B.S.  degree:  
8 .  H ighest  degree now he ld :  
9 .  Major  area o f  h ighest  degree:  
10.  Minor  area o f  h ighest  degree:  
11.  Percent  o f  t ime spent  in  teach ing:  
12.  Courses you teach re la ted to  the serv ice  and repa i r  o f  farm t rac tors :  
(Number  and t i t le )  
a )  d)  
b  )  e)  
c  )  f )  
13.  Approx imate  number  o f  co l lege cred i ts  you comple ted in  your  undergraduate /  
graduate  program re la ted to  Ag Mechanics :  
14.  Extent  o f  your  exper ience re la ted to  t rac tor  main tenance:  (Check One)  
a )  minor  repa i rs  
b)  tune up 
c )  t roub le  shoot ing 
d)  major  repa i rs  
e)  comple te  overhau l  and recond i t ion ing 
15-  P lease prepare a  b r ie f  paragraph regard ing any exper ience you have had 
that  you cons ider  impor tant  in  re ference to  t rac tor  main tenance.  
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INSTRUCTIONS:  P lease p lace a  check by  each s ta tement  tha t  you fee l  shou ld  
be taught  a t  the h igh schoo l  leve l  in  a  genera l  vocat iona l  
agr icu l tu re  mechanics  program that  i s  agr icu l tu ra l  produc­
t ion  or iented.  
1 .  Manual  ad jus tment  o f  wheel  bear ings.  
2 .  Wheel  bear ing ad jus tment  to  spec i f ica t ions wi th  a  to rque wrench.  
3 .  T i re  inspect ion fo r  proper  in f la t ion ,  defec ts  and wear .  
4 .  Check ing a  to rque conver ter  w i th  tes t  equ ipment .  
5 .  V isua l  inspect ion o f  new t rac tor  par ts  fo r  damage.  
6 .  Prepar ing a  s team c leaner  fo r  use.  
7 .  C lean ing a  t rac tor  w i th  a  s team c leaner .  
8 .  Shut t ing  down a  s team c leaner .  
9 .  Prepar ing a  t rac tor  fo r  pa in t ing .  
10.  Pa in t ing  a t rac tor .  
11.  Repai r ing  a  brake assembly .  
12 .  Serv ic ing an o i l - type a i r  c leaner .  
13-  Serv ic ing a  dr ive  shaf t .  
14.  Serv ic ing an eng ine governor .  
15.  Serv ic ing a  PTO.  
16.  Serv ic ing spec ia l  d r ives .  
17.  Serv ic ing a to rque conver ter .  
18.  Serv ic ing a  un iversa l  jo in t .  
19.  Compress ion tes t ing  an eng ine.  
20.  Us ing a  dynamometer  to  determine horsepower ,  exhaust ,  fue l  
consumpt ion and crankcase b low-by.  
21.  Ac t iva t ing  a dry-charged bat tery .  
22.  Charg ing a  wet  ce l l  ba t tery .  
23.  Clean ing bat tery  termina ls ,  cab les  and bat tery  boxes.  
24.  Measur ing spec i f ic  grav i ty  o f  a  bet tery  us ing a  hydrometer .  
25.  Us ing a  vo l tmeter  to  measure vo l tage in  a  bat tery .  
26.  Running a  lo jJ  tes t  on a  bat tery  w i th  tes t  equ ipment .  
27.  Running a  load tes t  on a  bat tery  us ing a s tar ter  motor .  
28.  Tighten ing bat tery  cab les  and bat tery  ho ld  down c lamp.  
29.  Treat ing bat tery  termina ls  to  prevent  cor ros ion.  
30.  Measur ing res is tance in  a  p iece o f  ign i t ion  wi re .  
31.  Replac ing ign i t ion  po in ts  and condensers .  
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32.  Replac ing a  d is t r ibu tor .  
33.  Rep lac ing a  w i r ing  harness.  
34.  C lean ing and serv ic ing a  spark  p lug.  
35.  Set t ing  ign i t ion  po in ts .  
36.  Set t ing  ign i t ion  t iming.  
37.  Test ing  a  vacuum advance mechanism.  
38.  Test ing and rep lac ing an ign i t ion  co i l .  
39.  Check ing d is t r ibu tor ,  
40.  F lush ing and c lean ing a  rad ia tor .  
41.  Replac ing a  thermosta t .  
42.  Rep lac ing a  rad ia tor  hose.  
43.  Rep lac ing a  water  pump.  
44.  Rep lac ing a  fan be l t .  
45.  Test ing  a  coo l ing  sys tem for  leaks.  
46.  Test ing  rad ia tor  coo lant  w i th  a  hydrometer .  
47.  Test ing  a  rad ia tor  cap fo r  cor rec t  pressure  to lerance.  
48.  Test ing  a  thermosta t  fo r  proper  funct ion ing.  
49-  Ad jus t ing  a  vo l tage regu la tor .  
50.  Check ing an armature  and f ie ld  in  a generator .  
51.  Po lar iz ing a  generator .  
52.  Test ing  a  generator  fo r  mal funct ions.  
53.  Rep lac ing an amperage gage.  
54.  Rep lac ing bear ings in  an a l te rnator  or  generator .  
55.  Rep lac ing a  d iode in  a  generator .  
56.  Replac ing generator  brushes.  
57.  Serv ic ing an a l te rnator .  
58.  Test ing a  charg ing c i rcu i t  on a  t rac tor .  
59-  Turn ing an armature  in  a generator .  
50.  Check ing an armature  and f ie ld  in  a s tar ter .  
61.  Test ing an ign i t ion  swi tch .  
62.  Test ing a  sa fe ty  swi tch  to  detec t  mal funct ions.  
63.  Check ing a  so leno id .  
64.  Rep lac ing s tar ter  bear ings and bush ings.  
65.  Replac ing a  r ing  gear  on a  f l ywheel .  
66.  Rep lac ing s tar ter  brushes.  
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67. Replac ing  a  s ta r te r  d r i ve .  
68. Replac ing  a  s ta r te r  motor  so leno id .  
69 .  Rep lac ing  a  s ta r te r  motor .  
70 .  Turn ing  a  s ta r te r  a rmature .  
71 .  Ad jus t ing  o f  a  carbure to r  f loa t .  
72 .  Ad jus t ing  a  carbure to r  id le  a i r / fue l  mix tu re .  
73 .  Ad jus t ing  eng ine  id le  speed.  
74 .  C lean ing  a  carbure to r .  
75 .  C lean ing  a  se t t l i ng  bowl .  
76. Ins ta l l ing  a  carbure to r  repa i r  k i t .  
77 .  Rep lac ing  a  fue l  pump.  
78 .  Serv ic ing  a  fue l  pump.  
79. Serv ic ing  a  fue l  tank  and fue l  l i nes .  
80 .  B leed ing  a  d iese l  fue l  sys tem.  
81 .  Serv ic ing  d iese l  fue l  sys tems.  
82 .  Serv ic ing  a  fau l ty  nozz le  to  make i t  work  cor rec t l y  
83 .  Serv ic ing  and ad jus tment  o f  a  d iese l  in jec t ion  pump 
84 .  Serv ic ing  a  d iese l  t rans fe r  pump.  
85 .  Rep lac ing  a  tu rbocharger .  
86. Timing  a  fue l  in jec t ion  pump.  
87. Valve  ad jus tment .  
88. Check ing  a  cy l inder  head fo r  warpage.  
89. Clean ing  a  cy l inder  b lock ,  o i l  passages  and p is tons  
90 .  Re-g laz ing  cy l inders .  
91 .  Remova l  and  g r ind ing  o f  va lves .  
92. Ins ta l l ing  connec t ing  rod  caps .  
93 .  Ins ta l l ing  a  cy l inder  head.  
94. Ins ta l l ing  f ron t  o i l  sea ls  on  a  t rac to r .  
95 .  Ins ta l l ing  main  bear ings  and caps .  
96. Ins ta l l ing  a  p is ton  assembly .  
97 .  Ins ta l l ing  rear  ma in  o i l  sea ls .  
98. Ins ta l l ing  rod  bear ings .  
99. i ns ta l l ing  a  t im ing  cha in  and gears .  
100.  Measur ing  bear ing  c learance.  
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101.  Measur ing  a  c rankshaf t  to  de termine  wear .  
102 .  Measur ing  the  c rankshaf t  ma in  and rod  journa ls .  
103.  Measur ing  cy l inder  taper .  
104.  Measur ing  p is ton- r ing  and gap.  
105.  Measur ing  p is ton- r ing  s ide  c learance.  
106.  Measur ing  va lve-s tem gu ide  c learance.  
107.  Refac ing  va lve  sea ts .  
108.  Remov ing  carbon f rom p is ton  r ing  grooves .  
109.  Remov ing  a  cy l inder  r idge  f rom the  p is ton  cy l inder .  
110.  Remov ing  a  p is ton  assembly .  
111 .  Rep lac ing  camshaf t  bear ings .  
112.  Rep lac ing  d ry  s leeves .  
113.  Rep lac ing  an  o i l  pan gaske t .  
114 .  Rep lac ing  p is ton  r ings .  
115.  Ins ta l l ing  a  rear  eng ine  o i l  sea l .  
116 .  Rep lac ing  a  rocker  a rm.  
117.  Rep lac ing  va lve  gu ides .  
118.  Rep lac ing  wet  s leeves .  
119.  Tes t ing  va lve  spr ings .  
120.  Torqu ing  main  bear ings .  
121.  Chang ing  an  o i l  f i l te r .  
122.  Chang ing  eng ine  o i l .  
123.  Check ing  eng ine  c rankcase o i l  leve l .  
124.  Check ing  t ransmiss ion  and d i f fe ren t ia l  lubr ican t  leve l .  
125.  Dra in ing  and re f i l l i ng  a d i f fe ren t ia l .  
126.  Pack ing  whee l  bear ings .  
127.  Serv ic ing  an  o i l  coo le r .  
128.  Serv ic ing  an  o i l  pump.  
129 .  Ad jus t ing  c lu tch  f ree  p lay .  
130.  Serv ic ing  a  d ry  c lu tch .  
131.  Serv ic ing  an  expand ing  shoe c lu tch .  
132.  Serv ic ing  a  magnet ic  c lu tch .  
133.  Serv ic ing  an over runn ing  c lu tch .  
154.  Serv ic ing  a  wet  c lu tch .  
135.  Chang ing  hydrau l i c  f i l te rs .  
136.  Flush ing  a  hydrau l i c  sys tem.  
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137.  Dra in ing  and re f i l l i ng  a hydrau l i c  sys tem.  
138.  Main ta in ing  a  hydrau l i c  cy l inder .  
139.  Repa i r ing  hydrau l i c  ass is t  t ransmiss ions .  
140.  Repa i r ing  a  hydrau l i c  cy l inder ,  
141.  Repa i r ing  a  damaged o r  worn  hydrau l i c  pump.  
142 .  Rep lac ing  hydrau l i c  f i t t i ngs .  
143.  Serv ic ing  and ad jus t ing  a  hydrau l i c  ass is t  t ransmiss ion .  
144.  Serv ic ing  a  hydrau l i c  gear  pump.  
145 .  Serv ic ing  a  rad ia l  p is ton  pump.  
146 .  Serv ic ing  a  hydrau l i c  motor .  
147 .  Serv ic ing  a  hydros ta t i c  d r i ve  sys tem.  
148.  Serv ic ing  and repa i r ing  a  hydrau l i c  pump.  
149 .  Serv ic ing  and repa i r ing  hydrau l i c  va lves .  
150.  Serv ic ing  and repa i r ing  an in te rna l  hydrau l i c  pump.  
151 .  T roub le -shoot ing  a  hydrau l i c  ass is t  t ransmiss ion .  
152.  Pre load ing  bear ings  in  a  gear  t ra in .  
153.  Serv ic ing  a  cons tan t  mesh t ransmiss ion .  
154.  Serv ic ing  a  power  sh i f t  t ransmiss ion .  
155.  Serv ic ing  a  s l id ing  gear  t ransmiss ion .  
156.  Ad jus t ing  the  r ing  gear  and p in ion .  
157.  Pre load ing  ax le  sha f t  bear ings .  
158.  Repla i r ing  a  d i f fe ren t ia l .  
159.  Rep lac ing  b rake  and ax le  sea ls  and gaske ts .  
160.  Serv ic ing  a  d i f fe ren t ia l  lock ,  
161.  Adjus t ing  a  cha in  d r i ve  in  the  f ina l  d r i ve .  
162.  Adjus t ing  a  be l t  d r i ve  in  a  f ina l  d r i ve .  
163.  Adjus t ing  end p lay  in  the  f ina l  d r i ve .  
164.  Serv ic ing  the  f ina l  d r i ve .  
165.  Measur ing  o i l  f low,  p ressure ,  and tempera tu re .  
THANK YOU !  !  
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D e p a r t m e n t  o f  A g r i c u l t u r a l  E d u c a t i o n  
I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I o w a  
A N  A N A L Y S I S  O F  T H E  S K I L L S  C O N C E R N I N G  
T H E  S E R V I C E  A N D  R E P A I R  O F  F A R M  T R A C T O R S  
PART 1 
INSTRUCTIONS : Place a check in the appropriate blank concerning the following information about your background 
and instructional program. 
1. Sex: 
2. Age: 
Male 
_21-30 
51-65 
_Femal e 
31-40 41-50 
3. Highest degree held: B.S. Masters 
Other(PI ease specify) 
4. Major area of B.S. degree: 
Other(Please specify) 
_Agri cultural 
Education 
5. The school in which you are employed serves 
mainly (50% or more) students: 
living within a town or city, 
living in a rural area. 
6. Type of background: 
a farm background 
a nonfarm background 
7. Credit hours you have earned up to this time in 
the area of agricultural power and machinery: 
_0-5 
21-25 
_6-10 11-15 
26-35 Over 35 
16-20  
jquarter system These hours were based on the 
or semester system. 
3. Have you ever worked in an agricultural machinery 
related occupation? 
No 
Yes If yes, specify the number of years 
employed and the type of employment. 
g. Years of enrollment in vocational agriculture 
while in high school: 
0 1 2 3 4 5 
1 0 .  
n. 
22-30 
Years of vocational agriculture teaching 
experi ence: 
less than 5 5-10 11-21 
31-40 
Number of teachers in your vocational agriculture 
department : 
2 3 4 5 1 Over 5 
12. Rate your teaching ability regarding the service 
and repair of farm tractors. 
very low 
very high 
low med i urn high 
13. Time spent in actual agricultural mechanics labora­
tory instruction: 
less than 5% 5-10% 11-25% 26-50% 
51-75% 76-100% 
14. Number of students in your vocational agriculture 
prog ram: 
1-25 26-50 51-75 76-100 
Over 100 
15. What is the extent of the instruction regarding the 
service and repair of farm tractors: 
no instruction minor repairs 
major repairs 
_tune-up 
complete overhaul and recon-
ditioning 
16. What do you feel should be the extent of instruction 
in a production oriented high school vocational 
agriculture program regarding the service and 
repair of farm tractors: 
no instruction minor repairs 
major repa 1 rs 
_tune-up 
complete overhaul and recon­
ditioning 
17. How would you rate your agricultural mechanics lab-
atory for the servicing and repair of farm tractors 
regarding the following: 
SPACE AVAILABLE: very poor poor adequate 
good very good 
TOOLS AND EQUIPMENT: very poor poor adequate 
good very good 
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PART 11 
IN5TRUCTI0NS: Please indicate the degree of competence you feel a student should possess upon completion of a 
production oriented vocational agriculture program regarding skills related to the service and 
repair of farm tractors. Also indicate the grade level at which you feel a particular skill should 
be taught. 
On the first scale provided circle a number 1 through 9 which most nearly reflects your feeling 
regarding the degree of competence a student should possess concerning a certain skill. Use the 
following scale as a guide. 
1 2  3 4 5 6 7 8 9  
Little Much 
Competence Competence 
Needed Needed 
On the second scale provided check the 
taught. Check only one grade level. 
grade 1 eve at which you feel a particular skil 1 should be 
EXAMPLE: 1. Servicing an engine governor 2 3 4 5 6 © 8 9 _9th 10th j/llth 12th 
1. Manual adjustment of wheel bearings 2 3 i) 5 6 7 8 9 _9th 10th 11th 12th 
2. Tire inspection for proper inflation, 
defects and wear 2 3 4 S 6 7 8 9 _9th 10 th 1 1th 12th 
3. Preparing a steam cleaner for use 2 3 4 5 6 7 B 9 _9th 10th _llth _12th 
4. Cleaning a tractor with a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
5.  Shutting down a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th _1 1th _12th 
6.  Servicing an oil-type air cleaner 2 3 4 5 6 7 8 9 _9th 10th 1 1th 12th 
7. Servicing a universal joint 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
8. Compression testing an engine 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
9. Charging a wet cell battery 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
10. Cleaning battery terminals, cables and 
battery boxes 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
11. Measuring specific gravity of a 
battery using a hydrometer 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
12. Tightening battery cables and battery 
hold down clamps 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
13. Treating battery terminals to prevent 
corrosion 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
lA. Replacing ignition points and condensers 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
15. Replacing a distributor 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
16. Replacing a wiring harness 2 3 4 5 6 7 8 9 _9th 10th 1 1th 12th 
17. Cleaning and servicing a spark plug 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
18. Setting ignition points 2 3 4 5 6 7 8 9 _9th 10th 11th _12th 
19. Setting ignition timing 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
20. Testing a vacuum advance mechanism 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
21. Flushing and cleaning a radiator 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
22. Replacing a thermostat 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
23.  Replacing a radiator hose 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
24. Replacing a water pump 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
25. Replacing a fan belt 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
26. Testing a cooling system for leaks 2 3 4 5 6 7 8 9 _9th 10th _nth 12th 
27. Testing radiator coolant with a hydro­
meter 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
28. Testing a thermostat for proper functioning 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
25. Polarizing a generator 2 3 4 5 6 7 8 9 9th 10th 11th 12th 
30. Testing an Ignition switch 2 3 4 5 0 7 8 9 _9th 10th 11th 12th 
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31. Testing a safety switch to detect 
malfunctions 
1 2 3 4 5 6 7 8 3 _9th _10th _nth _12th 
32. Replacing starter brushes 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
33. Adjusting of a carburetor float 1 2 3 4 5 6 7 8 9 _9th 10th _1Uh _12th 
34. Adjusting carburetor air/fuel mixture 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
35. Adjusting engine idle speed 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
36. Cleaning a settling bowl 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
37. Replacing a fuel pump 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
38. Servicing a fuel tank and fuel lines 1 2 3 4 5 6 7 8 9 _9th 10th 11th _12th 
39. Bleeding a diesel fuel system 1 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
40. Valve adjustment 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
41. Changing an oil filter 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
42. Changing engine oi1 1 2 3 4 5 6 7 8 9 _9th 10th nth 12 th 
43. Checking engine crankcase oil level 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
44. Checking transmission and differential 
lubricant level 1 2 3 4 5 6 7 8 9 _9th 10th 11th _12th 
45. Draining and refilling a differential 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
46. Packing wheel bearings 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
47. Servicing an oil cooler 1 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
48. Adjusting clutch free play 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
49. Changing hydraulic filters 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
50. Draining and refilling a hydraulic 
system 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
51.  Maintaining a hydraulic cylinder 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
NOTE: Thank you for your help in this study. Please fold, tape or staple closed and return 
by mail. 
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D e p a r t m e n t  o f  A g r i c u l t u r a l  E d u c a t i o n  
I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I o w a  
A N  A N A L Y S I S  O F  T H E  S K I L L S  C O N C E R N I N G  
T H E  S E R V I C E  A N D  R E P A I R  O F  F A R M  T R A C T O R S  
^ f if ^ 
PART 1 
INSTRUCTIONS: Place a check in the appropriate blank concerning the following information about yourself. 
1. Sex: 
2. Age: 
Male 
_21-30 
51-65 
_Female 
31-40 41-50 
3. Highest degree held: Ï.S. 
JDther (PIease specify) 
4. Major area of B.S. degree: 
Not applicable 
Agricultural Engineering 
Agricultural Mechanization 
^Agricultural Education 
^Agricultural Economics 
^Agricultural Business 
Other(Please specify) 
a nonfarm background 
6. Have you ever worked in a teaching position? 
No 
_Yes If yes, specify the number of years 
employed and the type of employment. 
10.  
11 .  
5. Type of background you were reared in: 
a farm background 
1 2 .  
13. 
Years of experience you have in the area of service 
and repair regarding farm tractors: 
Jess than 5 
31-40 
5-10 11-20 21-30 
Over 40 
Rate your mechanical ability regarding the service 
and repair of farm tractors. 
very low 
_very high 
low mediurn high 
What do you feel should be the extent of instruc­
tion in a production oriented vocational agricul­
ture program at the high school level regarding 
the service and repair of farm tractors? 
_no instruction 
major repai rs 
minor repairs tune-up 
complete overhaul and recon­
ditioning 
Time spent working with high school vocational 
agriculture programs: 
0-5% 6-10% 11-25% 26-50% 
Over 50% 
In the past what has been the extent of your asso­
ciation with vocational agriculture programs at 
the high school level in your assigned area to 
travel? (check all that are applicable) 
No association 
A resource person for instructional materials 
A resource person to assist in teaching a 
special class 
A resource person for needed equipment to be 
used in instruction 
Other (Please specify) 
7. 
8. 
Years of enrollment in vocational agriculture while 
in high school : 
1 
Years of enrollment 
in high school : 
0 1 2 
in industrial education while 
3 4 5 
14. On the average, how would you rate the high school 
vocational agriculture departments in your work­
ing area for the servicing and repair of farm 
tractors regarding the following: 
SPACING AVAILABLE: no association very poor 
poor adequate good 
no association very poor 
DOor adequate good 
TOOLS AND EQUIPMENT: 
PART 11 
INSTRUCTIONS : Please indicate the degree of competence you feel a student should possess upon completion of a 
production oriented vocational agriculture program regarding skills related to the service and 
repair of farm tractors. Also indicate the grade level at which you feel a particular skill should 
be taught. 
On the first scale provided circle a number 1 through 9 which most nearly reflects your feeling 
regarding the degree of competence a student should possess concerning s certain skill. Use the 
following scale as a guide. 
1 2  3 4 5 6 7 8 9  
Little Much 
Competence Competence 
Needed Needed 
On the second scale provided check the grade 
taught. Check only one grade level. 
1 eve at which you feel a particular skill should be 
EXAMPLE: 1. Servicing an engine governor 2 3 4 5 6 0 ® 9 _9th 10th j^/ l l th  12th 
1. Manual adjustment of wheel bearings 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
2. Tire inspection for proper inflation, 
defects and wear 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
3. Preparing a steam cleaner for use 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
4. Cleaning a tractor with a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
5. Shutting down a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th 11th _12th 
6. Servicing an oil-type air cleaner 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
7. Servicing a universal joint 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
8. Compression testing an engine 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
9. Charging a wet cell battery 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
10. Cleaning battery terminals, cables and 
battery boxes 2 3 4 5 6 7 8 9 _9th 10th nth _12th 
n.  Measuring specific gravity of a 
battery using a hydrometer 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
12. Tightening battery cables and battery 
hold down clamps 2 3 4 5 6 7 8 9 _9th 10th nth 12 th 
13. Treating battery terminals to prevent 
corrosion 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
14. Replacing ignition points and condensers 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
15. Replacing a distributor 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
16. Replacing a wiring harness 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
17. Cleaning and servicing a spark plug 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
18. Setting ignition points 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
19. Setting ignition timing 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
20. Testing a vacuum advance mechanism 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
21 . Flushing and cleaning a radiator 2 3 4 5 6 7 8 9 _Sth 10th 11th 12 th 
22. Replacing a thermostat 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
23. Replacing a radiator hose 2 3 4 5 6 7 8 9 __9th 10th nth 12th 
24. Replacing a water pump 2 3 4 5 6 7 8 9 _9th 10th 11th 12 th 
25. Replacing a fan belt 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
26. Testing a cooling system for leaks 2 3 4 5 6 7 8 9 _9th 10th 11th _12th 
27. Testing radiator coolant with a hydro-
net e r 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
23 Testing a thermostat for proper functioning 2 3 4 5 6 7 8 9 __9th 10th nth 12th 
29. Polarizing a generator 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
30 Testing an ignition switch 2 3 4 5 6 7 8 9 10th nth 12th 
31. Testing a safety switch to detect 
mal functions 
32. Replacing starter brushes 
33. Adjusting of a carburetor float 
34. Adjusting carburetor air/fuel mixture 
35. Adjusting engine idle speed 
36. Cleaning a settling bowl 
37. Replacing a fuel pump 
38.  Servicing a fuel tank and fuel lines 
39. Bleeding a diesel fuel system 
40. Valve adjustment 
. Changing an oil filter 
42. Changing engine oil 
43. Checking engine crankcase oil level 
44. Checking transmission and differential 
lubricant level 
45. Draining and refilling a differential 
46. Packing wheel bearings 
47. Servicing an oil cooler 
48. Adjusting clutch free play 
49. Changing hydraulic filters 
50.  Draining and refilling a hydraulic 
system 
51.  Maintaining a hydraulic cylinder 
/ 132"% 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th _11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th _1 Uh 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th _10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 9i:h 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2 3 4 5 6 7 8 9 _9i-.h 10th _nth 12th 
2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
NOT£: Thank you for your help in this study. Please fold, tape or staple closed and return 
by mail. 
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D e p a r t m e n t  o f  A g r i c u l t u r a l  E d u c a t i o n  
I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I o w a  
A N  A N A L Y S I S  O F  T H E  S K I L L S  C O N C E R N I N G  
T H E  S E R V I C E  A N D  R E P A I R  O F  F A R M  T R A C T O R S  
PART 1 
INSTRUCTIONS: Place a check in the appropriate blank concerning the following information about yourself. 
1. Age: 21-30 31-40 
2. Highest degree held: B.S. 
Ph.D. Ed.D. 
Jjl-50 51-65 
Masters 
Other(Please specify) 
3. Major area of B.S. degree: 
Agricultural Engineering 
Agricultural Education 
Agricultural Mechanization 
Other(Please specify) 
0-5 6-10 
Over 25 
11-15 16-20 21-25 
8. Years of vocational agriculture teaching experience 
you acquired at the secondary level: 
k. Type of background you were reared in? 
a farm background 
a nonfarm background 
5- Credit hours you have earned up to this time in the 
area of agricultural power and machinery: 
1 1 .  
6. Have you ever worked in an agricultural machinery 
related occupation? 
No 
Yes If yes, specify the number of years 
employed and the type of employment. 
7- Years of enrollment in vocational agriculture while 
in high school : 
1-4 5-10 n-15 Over 15 
9. Rate your teaching ability regarding the service 
and repair of farm tractors: 
low medi urn hiqh 
very high 
10. Time spent in actual instruction related to farm 
power and machinery? 
less than 5% 5-10% 11-25% 
26-50% 51-75% 76-100% 
What do you feel should be the extent of instruc­
tion in 3 production oriented high school voca­
tional agriculture program regarding the service 
and repair of farm tractors? 
_no instruction 
major repai rs 
minor repairs tune-up 
complete overhaul and recon­
ditioning 
12. On the average how would you rate the high school 
vocational agriculture departments in your state 
for the servicing and repair of farm tractors 
regarding the following? 
SPACE AVAILABLE: very poor 
adequate 
TOOLS AND EQUIPMENT: very poor 
adequate 
poor-
good 
poor 
good 
very 
good 
very 
good 
0 1 2 3 4 5 
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PART 11 
INSTRUCTIONS: Please indicate the degree of competence you feel a student should possess upon completion of a 
production oriented vocational agriculture program regarding skills related to the service and 
repair of farm tractors. Also indicate the grade level at which you feel a particular skill should 
be taught. 
On the first scale provided circle a number 1 through 9 which most nearly reflects your feeling 
regarding the degree of competence a student should possess concerning a certain skill. Use the 
following scale as a guide. 
1 2  3 4 5 6 7 8  9  
Little Much 
Competence Competence 
Needed Needed 
On the second scale provided check the grade 
taught. Check only one grade level. 
leve at which you feel a particular skill should be 
EXAMPLE: 1. Servicing an engine governor 2 3 A 5 6 I  8 9 _9th 10th j /nth 12th 
1 . Manual adjustment of wheel bearings 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
2. Tire inspection for proper inflation, 
defects and wear 2 3 4 5 6 7 B 9 _9th 10th 11th 12 th 
3. Preparing a steam cleaner for use 2 3 4 5 6 7 8 9 _9th 10th 1 1th 12th 
4. Cleaning a tractor with a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th _nth _12th 
5. Shutting down a steam cleaner 2 3 4 5 6 7 8 9 _9th 10th 11th 12 th 
6. Servicing an oil-type air cleaner 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
7. Servicing a universal joint 2 3 4 5 6 7 8 9 _9th 10th _11th 12th 
8. Compression testing an engine 2 3 4 5 6 7 8 9 _9th 10th 11th 12 th 
9. Charging a wet cell battery 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
10. Cleaning battery terminals, cables and 
battery boxes 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
11. Measuring specific gravity of a 
battery using a hydrometer 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
12. Tightening battery cables and battery 
hold down clamps 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
13. Treating battery terminals to prevent 
corrosion 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
14. Replacing ignition points and condensers 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
15. Replacing a distributor 2 3 4 5 6 7 8 9 _9th 10th 11th 12 th 
16. Replacing a wiring harness 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
17. Cleaning and servicing a spark plug 2 3 4 5 6 7 8 9 _9th 10th 11 th 12th 
18. Setting ignition points 2 3 4 5 6 7 3 9 _9th 10th 11th 12 th 
19. Setting ignition timing 2 3 4 5 6 7 8 9 _9th 10th 11 th 12th 
20. Testing a vacuum advance mechanism 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
21 . Flushing and cleaning a radiator 2 3 4 5 6 7 8 9 _9th 10th 11 th 12 th 
22. Replacing a thermostat 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
23. Replacing a radiator hose 2 3 4 5 6 7 8 9 __9th 10th nth 12 th 
24. Replacing a water pump 2 3 4 5 6 7 8 9 _9th 10th _nth 12th 
25. Replacing a fan belt 2 3 4 5 6 7 8 9 _9th 10th 11 th 12th 
26. Testing a cooling system for leaks 2 3 4 5 6 7 8 9 _Sth 10th nth _12th 
27. Testing radiator coolant with a hydro­
meter 2 3 k 5 6 7 8 9 _9th 10th 11 th 12th 
28. Testing a thermostat for proper functioning 2 3 4 5 6 7 8 9 _9th 10th 11 th 12th 
25- Polarizing a generator 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
30. Testing an ignition switch 1 2 3 4 5 6 7 8 9 _9:h  10th nth 12th 
-136 
31. Testing a safety switch to detect 
mal functions 
1 2 3 4 5 6 
CO 
9 _9th _10th nth 12 th 
32. Replacing starter brushes 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
33. Adjusting of a carburetor float 1 2 3 4 5 6 7 8 •9 _9th 10th 11th 12th 
34. Adjusting carburetor air/fuel mixture 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
35. Adjusting engine idle speed 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
36. Cleaning a settling bowl 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
37. Replacing a fuel pump 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
38. Servicing a fuel tank and fuel lines 1 2 3 4 5 6 7 8 9 __9th 10th nth _12th 
39. Bleeding a diesel fuel system 1 2 3 4 5 6 7 8 9 _10th 11th 12th 
40. Valve adjustment 1 2 3 4 5 6 7 8 9 _9th _10th nth 12th 
41. Changing an oil filter 1 2 3 4 5 6 7 8 9 _-9th 10th 11th 12th 
42. Changing engine oil 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12 th 
43. Checking engine crankcase oil level 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
44. Checking transmission and differential 
lubricant level 1 2 3 4 5 6 7 8 9 __9th 10th nth 12th 
45. Draining and refilling a differential 1 2 3 4 5 6 7 8 9 __9th 10th 11th 12th 
46. Packing wheel bearings 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
47. Servicing an oil cooler 1 2 3 4 5 6 7 8 9 _9th 10th _nth 12th 
48. Adjusting clutch free play 1 2 3 4 5 6 7 8 9 _9th 10th nth 12th 
49. Changing hydraulic filters 1 2 3 4 5 6 7 8 9 __9th 10th 11th 12th 
50. Draining and refilling a hydraulic 
system 1 2 3 4 5 6 7 8 9 __9th 10th nth 12th 
51. Maintaining a hydraulic cylinder 1 2 3 4 5 6 7 8 9 _9th 10th 11th 12th 
NOTE: Thank you for your help in this study. Please fold, tape or staple closed and return 
by mail. 
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APPENDIX B: CORRESPONDENCE 
loWCl -StCltC LJyilVCrSltlj of science and Technology Ames. Iowa 50011 
Department of Agricultural Education 
223 Curtiss Hall 
Telephone 515-294-5872 
Apr i l  10 ,  1978 
Dear  S i r :  
In  re fe rence to  our  conversa t ion  on  Apr i l  8 ,  I  wou ld  l i ke  to  
express  my apprec ia t ion  fo r  your  w i l l i ngness  to  serve  on  a  pane l  
o f  ind iv idua ls  cons idered  to  have exper t i se  in  the  area  o f  serv ice  
and repa i r  o f  fa rm t rac to rs .  The main  purpose o f  th is  pane l  i s  to  
rev iew and reduce a  l i s t  o f  sk i l l s  wh ich  a re  poss ib i l i t i es  to  
teach in  a  p roduc t ion-or ien ted  voca t iona l  agr icu l tu re  regard ing  
the  serv ice  and repa i r  o f  fa rm t rac to rs .  
Enc losed w i th  th is  le t te r  i s  a  ques t ionna i re  to  be  f i l l ed  ou t .  
The f i r s t  page i s  des igned to  co l lec t  da ta  necessary  fo r  va l ida t ion  
o f  the  pane l  on  wh ich  you a re  serv ing .  On the  pages  tha t  fo l low,  
165 sk i l l s  re la ted  to  the  serv ice  and repa i r  o f  fa rm t rac to rs  are  
l i s ted .  P lease se lec t  the  sk i l l s  tha t  you  fee l  a re  most  c r i t i ca l  
in  the  deve lopment  o f  s tudents  in  a  p roduc t ion-or ien ted  voca t iona l  
agr icu l tu re  program.  
Upon comple t ion  o f  the  ques t ionna i re ,  p lace  i t  in  the  enc losed 
s tamped,  se l f -addressed enve lope and ma i l  i t  a t  your  ear l ies t  
conven ience.  Your  p rompt  a t ten t ion  to  th is  mat te r  wou ld  be  g rea t ly  
apprec ia ted .  I f  there  a re  any  ques t ions  concern ing  my e f fo r ts ,  
p lease  fee l  f ree  to  contac t  me a t  515/294-1320.  
S i ncp.rel V -
Wayne Johnson 
1 ns  t ruc to r  
WJ/dmf 
Enc losure 
loWCl •StfltC LlniVCrSlt^  of science and Technology j j j j |  Ames. !owa 50011 
Department of Agricultural Education 
223 Curtiss Hall 
Telephone 5! 5-294-5872 
Apr i l  7 ,  1978 
Dea r  S i r :  
A t  th is  t ime the  Agr icu l tu ra l  Educat ion  and Agr icu l tu ra l  Eng ineer ing  
Depar tments  a t  Iowa S ta te  Un ivers i ty  a re  cur ren t ly  invo lved  in  a  research  
e f fo r t .  Th is  e f fo r t  i s  cen tered  around t r y ing  to  de termine  the  sk i l l s  
wh ich  shou ld  be  taught  to  voca t iona l  agr icu l tu re  s tudents  a t  the  h igh  
schoo l  leve l  regard ing  the  serv ic ing  and ma in tenance o f  fa rm t rac to rs .  
In  an  e f fo r t  to  conduc t  research  i t  i s  essent ia l  to  have inpu t  f rom 
key  g roups .  One such  g roup wh ich  shou ld  be  inc luded in  th is  research  
e f fo r t  i s  tha t  o f  serv ice  representa t i ves  a t  the  reg iona l ,  d is t r i c t  and 
loca l  leve ls  w i th in  the  fa rm mach inery  indus t ry .  Hopefu l l y ,  your  company 
w i l l  par t i c ipa te  in  th is  research  by  p rov id ing  me w i th  the  names and 
addresses  o f  ind iv idua ls  d i rec t l y  invo lved  w i th  serv ice  a t  these  leve ls  
in  the  fo l low ing  s ta tes :  
I t  i s  my in ten t ion  to  send these  ind iv idua ls  a  ques t ionna i re  cons is t ing  o f  
approx imate ly  75  ques t ions  wh ich  they  w i l l  be  asked to  make a  ( / )  response 
to .  A sample  copy  o f  the  ques t ionna i re  i s  enc losed;  however ,  i t  i s  no t  
comple te  a t  th is  t ime.  The source  o f  a l l  in fo rmat ion  ob ta ined f rom the  
ques t ionna i re  w i l l  be  kep t  s t r i c t l y  con f iden t ia l  un less  the  company ind ica tes  
tha t  i t  i s  acceptab le  to  re lease  the  o r ig in .  
I f  there  a re  any  ques t ions  concern ing  our  e f fo r ts ,  p lease  fee l  f ree  
to  contac t  me a t  515/294-1320.  Thank ing  you in  advance fo r  your  par t i c ipa t ion .  
Mich igan 
Ind  i  ana 
Oh io  
U i  scons i  n  
I  owa 
I  no  I  s  
M innesota  
Mi  ssour i  
Kansas  
Nebraska  
Nor th  Dakota  
South  Dakota  
S incere ly ,  
Wayne Johnson 
I  ns t ruc to r  
WJ/dmf  
loW^Cl StCltC OuiVCrSltlj of science and Tcchnoh 
141 
Ames. Iowa 5001! 
Department of Agricultural Education 
223 Curtiss Hail 
Telephone 515-294-5872 
May 22 ,  1978 
Dear  S i r :  
Inc luded w i th  th is  le t te r  i s  a  copy  o f  the  ques t ionna i re  
and cover  le t te r  tha t  has  been sen t  to  the  ind iv idua ls  invo lved  
w i th  the  serv ice  area  in  your  o rgan iza t ion  as  a  resu l t  o f  the  
names you  p rov ided me w i th .  Th is  i s  fo r  your  f i l es  and no t  to  
be  re tu rned.  
I  apprec ia te  your  e f fo r ts  in  ass is t ing  me w i th  th is  s tudy  
and upon comple t ion  I  w i l l  a lso  send you  a  copy  o f  the  resu l ts .  
P lease fee l  f ree  to  con tac t  me i f  you des i re  add i t iona l  
i  n format  ion .  
S incere ly  yours ,  
Wayne Johnson 
Ins t  ruc to r  
WJ/dmf  
Enc losure  
May 15 ,  1978 
loWfl StCltC LJuiVCrSlt^ of Science and Technoh es, loica 50010 
142 
Depar tment  o f  Agr icu l tu ra l  Educat ion  
212 Dav idson Ha 11  
Te lephone:  515-294-1320 
Dear  Vocat iona l  Agr icu l tu re  Ins t ruc to r :  
Many teacher  educators ,  indus t ry  personne l  and voca t iona l  agr icu l tu re  
ins t ruc to rs  a re  recogn iz ing  the  fac t  tha t  there  are  no  f i rm es tab l i shed 
gu ide l ines  in  the  cen t ra l  reg ion  as  to  what  shou ld  be  taught  in  a  p roduc­
t ion  or ien ted  vocat iona l  agr icu l tu re  program a t  the  h igh  schoo l  leve l  regard­
ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  Wi th  th is  in  mind ,  we a re  
t ry ing  to  iden t i f y  what  shou ld  be  taught  in  o rder  to  es tab l i sh  more  ins t ruc­
t iona l  un i fo rmi ty  th roughout  th is  reg ion .  
Th is  le t te r  in i t ia tes  a  s tudy  to  de termine  the  bas ic  sk i l l s  wh ich  shou ld  
be  taught  to  s tudents  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program 
concern ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  We a re  a lso  a t tempt ing  
to  de termine  the  degree  o f  competence a  s tudent  shou ld  possess  upon comple­
t ion  o f  the  program regard ing  the  sk i l l s  and the  grade leve l  a t  wh ich  they  
shou ld  be  taught .  Th is  s tudy  i s  be ing  conduc ted  as  par t  o f  the  requ i rements  
o f  a  Doc tor  o f  Ph i losophy  degree  in  Agr icu l tu ra l  Educat ion  a t  Iowa S ta te  
Un ivers i ty .  I t  i s  the  s incere  hope o f  those  Invo lved  tha t  th is  s tudy  w i l l  
b r ing  about  un i fo rmi ty  th roughout  the  cen t ra l  reg ion  regard ing  the  Ins t ruc­
t ion  centered  around the  serv ice  and repa i r  o f  t rac to rs .  
As  you  w i l l  no t i ce  there  i s  a  code number  on  your  ques t ionna i re .  Th is  
I s  to  enab le  me to  Iden t i f y  non- respondents .  However ,  l e t  me reassure  you 
tha t  the  source  o f  a l l  in fo rmat ion  w i l l  be  kep t  s t r i c t l y  con f iden t ia l .  
P lease re tu rn  the  ques t ionna i re  a t  your  ear l ies t  poss ib le  conven ience by  
s imp ly  fo ld ing  i t ,  s tap l ing  the  end and d ropp ing  i t  In  the  neares t  pos ta l  
box .  The u l t imate  goa l  I s  to  he lp  you as  a  voca t iona l  agr icu l tu re  Ins t ruc­
to r  p rov ide  your  s tudents  w i th  the  Ins t ruc t ion  they  need regard ing  the  ser ­
v ice  and repa i r  o f  fa rm t rac to rs .  
Thank  you  fo r  your  par t i c ipa t ion !  I  am anx ious ly  awa i t ing  your  rep ly .  
S incere ly  yours ,  
Wayne Johnson 
Pro jec t  Coord ina tor  
Iowa S ta te  Un ivers i ty  
Dr .  Thomas A .  Hoerner  
Pro fessor  
Dept .  o f  Ag.  Ed.  and Ag.  Engr .  
WJ/dmf 
Enc losure 
loWd StdtC LlnU'CrSltlj of Sdence and Technolo. es, Iowa 50010 
depar tment  o f  Agr icu l tu ra l  Educat ion  
212 Dav idson 'Ha l  1  
Te lephone:  515/294-1320 May 25 ,  1978 
Dear  Vocat iona l  Agr icu l tu re  Ins t ruc to r :  
Dur ing  the  week o f  May 15 ,  1978,  you  shou ld  have rece ived  a  ques t ion­
na i re  f rom the  Agr icu l tu ra l  Educat ion  Depar tment  a t  Iowa S ta te  Un ivers i ty .  
The ques t ionna i re  was concerned w i th  the  bas ic  sk i l l s  tha t  shou ld  be  
taught  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program regard ing  
the  serv ice  and repa i r  o f  fa rm t rac to rs .  
Accord ing  to  my l i s t  o f  non- respondents ,  i  have no t  rece ived  a  
comple ted  ques t ionna i re  f rom you a t  the  p resent  t ime.  I  am enc los ing  
another  ques t ionna i re  in  the  event  the  prev ious  one was misp laced o r  los t ,  
i t  i s  the  s incere  hope o f  those  invo lved  tha t  you  w i l l  par t i c ipa te  in  
order  tha t  we may p rov ide  voca t iona l  agr icu l tu re  ins t ruc to rs  w i th  the  
in fo rmat ion  they  need to  de termine  what  sk i l l s  they  shou ld  be  teach ing  
regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  
As  you  p robab ly  rea l i ze ,  the  present  schoo l  te rm i s  near ing  an  end.  
Wi th  th is  in  mind ,  the  dead l ine  fo r  tabu la t ing  my da ta  i s  a t  hand.  A lso ,  
we a re  dea l ing  w i th  a  very  smal l  sample  and your  ques t ionna i re  i s  needed 
to  enhance the  va l id i t y  o f  the  s tudy .  
Your  coopera t ion  w i l l  be  apprec ia ted .  
S i  ncere ly ,  
Wayne Johnson 
Pro jec t  Coord ina tor  
Dr .  Thomas A .  Hoerner  
Pro fessor  
Agr .  Engr .  & Ag .  Ed.  Depts .  
WJ/dmf  
Enc losure  
p .s .  P lease d is regard  th is  le t te r  i f  you have a l ready  re tu rned your  
ques t  ionna i  re .  
loWCl StCltC LlniVCrSltlj of science and Technology Ames, Iowa 50010 
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depar tment  o f  Agr icu l tu ra l  Educat ion  
May 22 ,  1978 212 Dav idson Ha l  1  
Te lephone:  515/294-1320 
Dear  Teacher  Educator :  
Many teacher  educators ,  indus t ry  personne l  and voca t iona l  agr icu l tu re  
ins t ruc to rs  a re  recogn iz ing  the  fac t  tha t  there  a re  no  f i rm es tab l i shed 
gu ide l ines  in  the  cen t ra l  reg ion  as  to  what  shou ld  be  taught  in  a  p roduc­
t ion  or ien ted  vocat iona l  agr icu l tu re  program a t  the  h igh  schoo l  leve l  
regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  Wi th  th is  in  mind ,  we 
a re  t ry ing  to  iden t i f y  what  shou ld  be  taught  in  order  to  es tab l i sh  more  
ins t ruc t iona l  un i fo rmi ty  th roughout  th is  reg ion .  
Th is  le t te r  in i t ia tes  a  s tudy  to  de termine  the  bas ic  sk i l l s  wh ich  shou ld  
be  taught  to  s tudents  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program 
concern ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  We a re  a lso  a t tempt ing  
to  de termine  the  degree  o f  competence a  s tudent  shou ld  possess  upon comple­
t ion  o f  the  program regard ing  the  sk i l l s  and the  grade leve l  a t  wh ich  they  
shou ld  be  taught .  Th is  s tudy  i s  be ing  conduc ted  as  par t  o f  the  requ i rements  
o f  a  Doc tor  o f  Ph i losophy  degree  in  Agr icu l tu ra l  Educat ion  a t  Iowa S ta te  
Un ivers i ty .  i t  i s  the  s incere  hope o f  those  invo lved  tha t  th is  s tudy  w i l l  
b r ing  about  un i fo rmi ty  th roughout  the  cen t ra l  reg ion  regard ing  the  ins t ruc­
t ion  centered  around the  serv ice  and repa i r  o f  fa rm t rac to rs .  
As  you  w i l l  no t i ce  there  i s  a  code number  on  your  ques t ionna i re .  Th is  
i s  to  enab le  me to  iden t i f y  non- respondents .  However ,  l e t  me reassure  you  
tha t  the  source  o f  a l l  in fo rmat ion  w i l l  be  kep t  s t r i c t l y  con f iden t ia l .  
P lease re tu rn  the  ques t ionna i re  a t  your  ear l ies t  poss ib le  conven ience by  
s imp ly  fo ld ing  i t ,  s tap l ing  the  end and d ropp ing  i t  in  the  neares t  pos ta l  
box .  The u l t imate  goa l  i s  to  he lp  voca t iona l  agr icu l tu re  ins t ruc to rs  p rov ide  
s tudents  w i th  the  ins t ruc t ion  they  need regard ing  the  serv ice  and repa i r  o f  
fa rm t rac to rs .  
Thank  you  fo r  your  par t i c ipa t ion !  I  am anx ious ly  awa i t ing  your  rep ly .  
S incere ly ,  
Wayne Johnson 
Pro jec t  Coord ina tor  
Iowa S ta te  Un ivers i ty  
Dr .  Thomas A .  Hoerner  
Pro fessor  
Dept .  o f  Ag.  Ed.  and Ag.  Engr .  
WJ/dmf 
Enc losure 
loWCl StdtC LluiVCrSitlj of Science and Technolog) es, Iowa 50010 
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May 22 ,  1978 Depar tment  o f  Agr icu l tu ra l  Educat ion  212 Dav idson Ha l  1  
Te lephone:  515 /  294-1320 
Dear  Serv ice  Manager :  
Many teacher  educators ,  fa rm mach inery  indus t ry  personne l  and voca t iona l  
agr icu l tu re  ins t ruc to rs  a re  recogn iz ing  the  fac t  tha t  there  a re  no  f i rm es ta ­
b l i shed gu ide l ines  in  the  cen t ra l  reg ion  o f  the  Un i ted  Sta tes  as  to  what  
shou ld  be  taught  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program a t  
the  h igh  schoo l  leve l  regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  Wi th  
th is  in  mind ,  we a re  t ry ing  to  iden t i f y  what  shou ld  be  taught  in  order  to  
es tab l i sh  more  ins t ruc t iona l  un i fo rmi ty  th rough th is  reg ion .  
Th is  le t te r  in i t ia tes  a  s tudy  to  de termine  the  bas ic  sk i l l s  wh ich  shou ld  
be  taught  to  s tudents  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program 
concern ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  We a re  a lso  a t tempt ing  to  
de termine  the  degree  o f  competence a  s tudent  shou ld  possess  upon comple t ion  o f  
the  program regard ing  the  sk i l l?  and the  grade leve l  a t  wh ich  they  shou ld  be  
taught .  Th is  s tudy  i s  be ing  conduc ted  as  par t  o f  the  requ i rements  o f  a  Doc tor  
o f  Ph i losophy  degree  in  Agr icu l tu ra l  Educat ion  a t  Iowa S ta te  Un ivers i ty .  I t  
i s  the  s incere  hope o f  those  invo lved  tha t  th is  s tudy  w i l l  b r ing  about  un i fo i— 
mi ty  th roughout  the  cen t ra l  reg ion  regard ing  the  ins t ruc t ion  centered  around 
the  serv ice  and repa i r  o f  fa rm t rac to rs .  
You were  se lec ted  to  par t i c ipa te  in  th is  s tudy  as  a  resu l t  o f  your  name 
be ing  supp l ied  to  us  by  your  superv isors  a t  the  reg iona l  o r  d is t r i c t  leve l .  
As  you  w i l l  no t i ce  there  i s  a  code number  on  your  ques t ionna i re .  Th is  i s  to  
enab le  me to  iden t i f y  non- respondents .  However ,  l e t  me reassure  you tha t  the  
source  o f  a l l  in fo rmat ion  w i l l  be  kep t  s t r i c t l y  con f iden t ia l .  P lease re tu rn  
the  ques t ionna i re  a t  your  ear l ies t  poss ib le  conven ience by  s imp ly  fo ld ing  i t ,  
s tap l ing  the  end and d ropp ing  i t  in  the  neares t  pos ta l  box .  The u l t imate  
goa l  i s  to  he lp  voca t iona l  agr icu l tu re  ins t ruc to rs  p rov ide  s tudents  w i th  the  
ins t ruc t ion  they  need regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  
Thank  you  fo r  your  par t i c ipa t  ion  J We a re  anx ious ly  awa i t ing  your  rep ly .  
S incere ly  yours ,  
Pro jec t  Coord ina tor  
Dr .  Thomas A .  Hoerner  
Pro fessor  
Dept .  o f  Ag.  Ed .  and Ag.  Engr .  
WJ/dmf 
Enc losure 
loWCÏ Stfltc LluiVCrSltlj of Science and Technolo Ames, fowa 50011 
"Depar tment  o f  Agr icu l tu ra l  Educat ion  
212 Dav idson Ha l  1  
Te lephone:  515/294-1320 
June 16 ,  1978 
Dear  Serv ice  Representa t i ve :  
Dur ing  the  week o f  May 25 ,  1978,  you  shou ld  have rece ived  a  ques t ionna i re  
f rom the  Agr icu l tu ra l  Educat ion  Depar tment  a t  Iowa S ta te  Un ivers i ty .  The 
ques t ionna i re  was concerned w i th  the  bas ic  sk i l l s  tha t  shou ld  be  taught  in  a  
p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program regard ing  the  serv ice  and 
repa i r  o f  fa rm t rac to rs .  
Accord ing  to  my l i s t  o f  non- respondents ,  I  have no t  rece ived  a  comple ted  
ques t ionna i re  f rom you a t  the  present  t ime.  I  am enc los ing  another  ques t ionna i re  
in  the  event  the  p rev ious  one v /as  m isp laced o r  los t .  I t  i s  the  s incere  hope o f  
those  invo lved  tha t  you  w i l l  par t i c ipa te  in  order  tha t  we may p rov ide  voca t iona l  
agr icu l tu re  ins t ruc to rs  w i th  the  in fo rmat ion  they  need to  de termine  what  sk i l l s  
they  shou ld  be  teach ing  regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  
As  you  p robab ly  rea l i ze ,  the  present  summer  schoo l  te rm i s  near ing  an  
end.  Wi th  th is  in  mind ,  the  dead l ine  fo r  tabu la t ing  my da ta  i s  a t  hand.  A lso ,  
we a re  dea l ing  w i th  a  very  smal l  sample  and your  ques t ionna i re  i s  de f in i te ly ,  
needed to  enhance the  va l id i t y  o f  the  s tudy .  
Your  coopera t ion  w i l l  be  g rea t ly  apprec ia ted .  
S incere ly ,  
Wayne Johnson 
Pro jec t  Coord ina tor  
r .  ihomas A .  Hoerner  
Pro fessor  
Agr .  Engr .  & Ag .  Ed.  Depts .  
WJ/dmf  
Enc losure  
p .s .  P lease d is regard  th is  le t te r  i f  you have a l ready  re tu rned you ques t ionna i re .  
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Depar tment  o f  Agr icu l tu ra l  Educat ion  
212 Dav idson Ha l l  
May 22 ,  1978 Te lephone:  515/294-1320 
Dear  Serv ice  Manager :  
Many teacher  educators ,  fa rm mach inery  indus t ry  personne l  and voca t iona l  
agr icu l tu re  ins t ruc to rs  a re  recogn iz ing  the  fac t  tha t  there  a re  no  f i rm 
es tab l i shed gu ide l ines  in  the  cen t ra l  reg ion  o f  the  Un i ted  S ta tes  as  to  what  
shou ld  be  taught  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program a t  
the  h igh  schoo l  leve l  regard ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  
Wi th  th is  in  mind ,  we a re  t ry ing  to  iden t i f y  what  shou ld  be  taught  in  o rder  
to  es tab l i sh  more  ins t ruc t iona l  un i fo rmi ty  th roughout  th is  reg ion .  
Th is  le t te r  in i t ia tes  a  s tudy  to  de termine  the  bas ic  sk i l l s  wh ich  shou ld  
be  taught  to  s tudents  in  a  p roduc t ion  o r ien ted  vocat iona l  agr icu l tu re  program 
concern ing  the  serv ice  and repa i r  o f  fa rm t rac to rs .  We a re  a lso  a t tempt ing  
to  de termine  the  degree  o f  competence a  s tudent  shou ld  possess  upon comple­
t ion  o f  the  program regard ing  the  sk i l l s  and the  grade leve l  a t  wh ich  they  
shou ld  be  taught .  Th is  s tudy  i s  be ing  conduc ted  as  par t  o f  the  requ i rements  
o f  a  Doc tor  o f  Ph i losophy  degree  in  Agr icu l tu ra l  Educat ion  a t  lov ;a  S ta te  
Un ivers i ty .  I t  i s  the  s incere  hope o f  those  invo lved  tha t  th is  s tudy  w i l l  
b r ing  about  un i fo rmi ty  th roughout  the  cen t ra l  reg ion  regard ing  the  ins t ruc­
t ion  centered  around the  serv ice  and repa i r  o f  fa rm t rac to rs .  
As  you  w i l l  no t i ce  there  i s  a  code number  on  your  ques t ionna i re .  Th is  
i s  to  enab le  us  to  iden t i f y  non- respondents .  However ,  l e t  me reassure  you  
tha t  the  source  o f  a l l  in fo rmat ion  w i l l  be  kep t  s t r i c t l y  con f iden t ia l .  
P lease re tu rn  tne  ques t ionna i re  a t  your  ear l ies t  poss ib le  conven ience by  
ma i l ing  i t  to  :  
Deere  and Company 
John Deere  Road 
Mo l i  ne ,  IL  61265 
A t t :  Mr .  Joe  DeMeyer  
Serv ice  Depar tment  
The u l t imate  goa l  i s  to  he lp  voca t iona l  agr icu l tu re  ins t ruc to rs  p rov ide  
s tudents  w i th  the  ins t ruc t ion  they  need regard ing  the  serv ice  and repa i r  o f  
fa rm t rac to rs .  
Thank  you  fo r  your  par t i c ipa t ion !  We a re  anx ious ly  awa i t ing  your  rep ly .  
S i ncere ly ,  
Wayne Johr tSon Dr .  Thomas A .  Hoerner  
Pro jec t  Coord ina tor  Pro fessor  
Dept .  o f  Ag.  Ed.  and Ag.  Engr .  
WJ/dmf  
Enc losure  
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APPENDIX C: SKILLS LISTING, DEGREE OF 
COMPETENCE, AND GRADE LEVELS 
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SKILLS DEGREE OF 
COMPETENCE 
GRADE LEVELS 
1. Manual adjustment of wheel bearings 2 3 4 5 6 (7) 8 9 _9th 10th \/nth 12th 
2. Tire inspection for proper inflation, 
defects and wear 2 3 4 5 6 (7) 8 9 V9th 10th 11 h 12th 
3. Preparing a steam cleaner for use 2 3 4 5 C
O 
9 _9th 10th _\/ri 
j^i 
h _12th 
4. Cleaning a tractor with a steam cleaner 2 3 4 5 
CO 
9 _9th _10th h 12th 
5. Shutting down a steam cleaner 2 3 4 5 (P 
CO 
9 _9th _10th h _12th 
6- Servicing an oil-type air cleaner 2 3 4 5 6 (7) 8 9 ^th 10th 11 h 12th 
7. Servicing a universal joint 2 3 4 5 6 (7) 8 9 _9th 10th y/u h _12th 
8. Compression testing an engine 2 3 4 5 6 0) 8 9 _9th 10th h 12th 
9- Charging a wet cell battery 2 3 4 5 6 0 8 9 _9th 10th h _12th 
10. Cleaning battery terminals, cables and 
battery boxes 2 3 4 5 6 (D 8 9 y^9th 10th 11 h _12th 
11. Measuring specific gravity of a 
battery using a hydrometer 2 3 4 5 6 (Z) 8 9 _9th 10th y 11 h 12th 
12. Tightening battery cables and battery 
hold down clamps 
13. Treating battery terminals to prevent 
corrosion 
14. Replacing ignition points and condensers 
15- Replacing a distributor 
16. Replacing a wiring harness 
17. Cleaning and servicing a spark plug 
18. Setting ignition points 
IS- Setting ignition ti.Tiing 
20. TtsLing a vacuum advance mechanism 
21- Flushing and cleaning a radiator 
22. Replacing a thermostat 
23. Replacing a radiator hose 
24. Replacing a water pump 
25. Replacing a fan belt 
26. Testing a cooling system for ieaks 
27- Testing radiator coolant with a hydro­
meter 
28. Testing a thermostat for proper functioning 
29- Polarizing a generator 
30. Tes t i n g an ignition switch 
31. Testing a safety switch to detect 
ma Ifunct i ons 
32. Replacing starter brushes 
33. Adjusting of a carburetor float 
34. Adjusting carburetor air/fuel mixture 
35. Adjusting engine idle speed 
36. Cleaning a settling bowl 
37. Replacing a fuel pump 
38. Servicing a fuel tank and fuel lines 
39. Bleeding a diesel fuel system 
40. Valve adjustment 
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Ut. Changirig an oïl filter 2 3 4  5  0 (7)  8  9  _9th ^lOth nth 12th 
U2. Cnir-^ing engine oil 2 3 4 5  6  (D 8 9 _10th nth _12th 
43.  Checking eny i.ie crankcese oil level 2 3 4  5  6  Q 8 9 ^th lOth nth 12 th 
Uk. Checking transmission and differential 
v/gth lubricant level 2 3 4  5  6  Q) 8 9  10th nth 12th 
hS. Draining and refilling a differential 2 3 4  5  6  Q 8 9  _9th 10th ^lUh _12th 
1)6.  Packing wheel bearings 2 3 4  5  6  CO 8 9  _9th 10th k/nth 12th 
47.  Servicing an oil cooler 2 3 4  5  6  0  8 9 _9th 10th v /nth 12th 
48.  Adjusting clutch free play 2 3 4  5  6  Où 8 9 _9th 10th i^fuh 12th 
49.  Changing hydraulic filters 2 3 4  5  6  Q 8 9 _9th 10th i/nth 12th 
50.  Draining and refilling a hydraulic 
0 } /nth system 2 3 4  5  6  8  9  _9th 10th 12 th 
51.  Maintaining a hydraulic cylinder 2 3 4  5  6  Q 8 9  _9th 10th ^Ith 12th 
